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ABS'TRACT 

A state of the art study done by a researcher 
for the Ontario Waste Management Advisory Board, 
this report compiles information from a number 
of United States and Canadian residential source 
separation schemes. Evaluating the applicability 
of data for the Province of Ontario, the report 
summarizes trends in other jurisdictions at each 
stage of system design for source separation 
programs. Appended are outlines of specific 
programs. Annotated bibliography; references* 
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SECTION 1 

%il Report Organization 

After a statement of purposes and limits, suitmiary and 
conclusions are provided for readers who require a less 
detailed account of this research- Next an overview 
portrays some of the larger economic, political and 
social factors which affect and logically precede the 
body of the report. The body of the report is a dis- 
cussion of source separation system design components 
with special emphasis on questions posed by the VJaste 
Management Advisory Board. At the end of each section, 
the applicability of trends in other jurisdictions to 
the situation in Ontario is assessed. Appendices contain 
a systematic comparison of specific source separation 
programs. Resource materials are appended for readers 
mho wish to pursue the subject further. 

1 . 2 Purpose of the Study 

A compilation of information about significant existing 
and proposed residential source separation programs was 
undertaken early in 1978 for the Ontario VJaste Management 
Advisory Board. A periodic state of the art study is 
essential for keeping such a Board up to date. Source 
separation is a waste management practice that appeared 
in the late nineteen sixties and has advanced considerably 
over the last eight years^ 

As Ontario has embarked upon a set of pilot schemes, a 
review of source separation programs in other jurisdic- 
tions is useful for comparison. Time-tested features 
of other programs might be applicable to Ontario. 
Innovative practices and streamlining attempts elsewhere 
could suggest new or expanded source separation designs 
he; re. 

Of particular interest is what progress is being made in 
such areas as: methods of cost allocation; systems for 
rural areas or apartment complexes; home container 
provision; collection vehicle design; additions to con- 
ventionally collected recyclable fractions; administrative 
approaches; and marketing techniques. 

1.3 Limits of the Study 

A. Limits to the Terms of EefSsrence: 

An extensive literature search was carried out, and 
key persons responsible for source separation were 
contacted in. the course of this research. It became 



apparent that if a limited number of specific 
programs v/ere outlined, then some of the most 
innovative and noteworthy aspects of source 
separation would remain uncovered. It v/as 
decided then, to summarize information about 
the general components of system design in the 
body of the report, and to append selected case 
histories. 

B. Limits to Generalizations: 

Every source separation program is tailored to 
fit local circumstances with resulting wide 
variations from program to program. Within each 
program, every component of system design is a 
function of one or a combination of other compon- 
ents. Consequently generalizations about overall 
source separation programs must be considered 
tentative. With the limited number of successful 
site-specific programs on stream, there is no 
typical program, and no exemplary model for rep- 
lication. There is however, some consistency in 
the process of designing and implementing local 
source separation programs. Therefore this report 
emphasizes not only %vhat is significant about 
programs but also how these decisions are made. 
The use of the "implementation mode" (how to) as 
V7ell as the "descriptive mode" will be apparent 
in this report. 

C. Limits to Data Gathering: 

Mailed information requests in this research were 
beset by lag times of four to six weeks before 
responses were received. In every case, telephone 
follow-ups were necessary to acquire these responses 
and many promised written responses were never 
received. Among the resource persons and organiz- 
ations contacted, different data gathering problems 
occurred. 

Government officials at federal and state levels 
were overwhelmed with information requests and v/ere 
preoccupied with other waste management issues. 
Repeated enquiries were necessary to acquire 
materials of disappointing quality. Consultants 
often had to obtain release from clients before 
sending certain materials. One U.S. consulting com- 
pany has an obvious monopoly on source separation 
research and program design. As the company {SCS 
Engineers, Inc.) is nearly the only source of hard 
data, extensive use was made of their material, a 
bias v/hich is reflected in this report. 

Municipal officials were the most responsive contacts, 
but rigorous data were rarely available. Commercial 
haulers and private companies were not v/illing to 
reveal "trade secrets", especially cost-revenue data. 



Several non-profit ecology groups would not aiscuss 
data without payment. For instance the Recycling 
Council of British Columbia refused to allow infor- 
mation on the significant Kelowna Recycling Society 
pilot program to be published without purchase. 

Many Volunteer oir quasi-commercial ecology groups 
were so busy operating source separation programs 
that they had no time to collect data, record 
experiences or answer enquiries. Yet they all 
hoped to produce implementation manuals or case 
histories for the benefit of others and to fill 
information requests. One engineer remarked that 
it is dangerous to treat documented programs as 
significant, because the successful ones are, by 
definition, not written up I. 

Finally, the information of certain public interest 
group advocates of source separation was unreliable. 
In general, hard data and systematic information 
were scarce despite the almost universal recognition 
that cost data and procedures documentation would be 
essential for others who are planning programs or 
investigating the feasibility of source separationi, 
This recognition of the value of documentation was 
always accompanied by cautions about transferring 
data and transplanting designs into other geographic 
areas. 



(Note: Since most of the information in this 
research has been acquired from the United 
States, the 2000-pound ton forms the basis for 
most weight measures in this report, unless 
otherwise noted.) 



SECTION 2 



SUMMARY AND CONCLUSIONS 



i.i,; Highlights--The State of the Art in Jurisdictions 
Outside of On tario 

General Conditions Favouring Source Separation : 
Several general conditions appear to strongly favour 
source separation in the United States. Federal 
laws proscribing unsound waste disposal have forced 
all lower government levels to seek waste management 
alternatives. Domestic resource shortages have helped 
to make recycling a national economic strategy and 
source separation a matter of patriotism. Pulp 
shortages have stimulated the newspaper de-inking in- 
dustry which, in turn, creates a demand for source sep- 
arated newspaper. Political, environmental, and 
economic factors have stimulated the demand for waste 
aluminum and glass . The demand for high-revenue 
aluminum, in turn, makes multi-material source separ- 
ation more attractive financially. Both heavy ad- 
vocacy of source separation by national and local 
public interest groups, and numerous entrepreneurial 
source separation ventures are factors in the U.S. 
(Nevertheless source separation has become a topic of 
debate among opposing interest groups, some of whom 
promote mechanical material and energy recovery. 
Flow ordinances, enacted to guarantee inputs to mech- 
anical plants , have cut source separation options in 
some localities.) 

Administrative Approaches : 

Innovative administration of source separation programs 
is marked by several trends including: increasing 
involvement of commercial refuse haulers in source 
separation; the evolution of ecology groups into non- 
profit source separation businesses; the tendency for 
public interest groups to carry out the publicity 
components of municipally-run source separation programs; 
the adoption of source separation programs as skill- 
building projects for social service agencies; and 
general use of the "social service labour pool" in 
source separation programs. Advancing the state of 
the art in program .management , various studies on 
labour productivity indicate that collection labour 
factors deserve careful attention. It is generally 
acknowledged that crew sizes must be pared, labour 
intensive activities must be minimized (except where 
skill-building is a goal) , volunteer labour must be 
assigned opportunity costs in economic evaluations, and 
personnel relations must be improved so that labour 
disputes will not arise over unfamiliar equipment and 
new responsibilities of workers. 

Marketability of Materials : 

Marketability of materials is associated with demand 

area Led by the siynif leant newspaper de-inking industry. 



by the export fibre market, by aluminum can manufac- 
turers, and ts a lesser but growing extent by the glass 
industry. In certain regions, demand is strong for 
unconventional materials due to markets for mixed 
paper, plastic, rubber tires, and reusable bottles. The 
west coast bottle washing is a significant innovation in 
creating demand for recovered, reusable bottles. 
Marketability is also marked by advances in the quality 
and quantity of materials supplied. Thus, the multi- 
material intermediate processors who upgrade materials, 
and the multi^material brokers who market for members 
or federated groups, are significant innovations. These 
intermediaries eliminate duplication of effort at the 
individual program level and provide buyers with high- 
quality materials and/or reliable supply. Marketability 
is also being advanced by more professional marketing 
procedures at the individual program level. Other 
marketing innovations include expansion to sales of 
recovered non-residential wastes, and establishment 
©f outlets for reusable items, crafts, compost, and 
instilation. 

Curbside Collection Vehicles ; 

As yet, no standard, tested, mass produced vehicle is 
available for source separate curbside collection. 
Collection vehicle design tends to be a site-specific 
exercise for source separation program planners. At 
least twelve program variables have been identified 
in this research as relevant to vehicle design on a 
program-by-prograra basis. Despite the lack of a 
specific vehicle, the state of the art has been advanced 
by several engineering studies which have established 
procedures for choosing the proper collection equipment 
under given circumstances; these studies also provide 
productivity and performance evaluations of certain 
equipment and equipment combinations. Some of the 
more innovative vehicle designs (with general applicabil- 
ity) are rack-fitted packers for newspaper collections, 
compartmentalized bucket-loading trucks and bin-toting 
container trains hauled by conventional trucks — both, 
for multi-material collections, and one specially 
designed "Separated Discards Carrier" for eoncurrent 
collection of multi-material recyclables and refuse. 

Rural Soxtrce Separation System Designs : 

Among the various systems which exist for sourcie 

separation in rural areas, several have achieved degrees 

of regionalization which suggest that rural programs 

can be viable, especially where conventional disposal 

alternatives are not available. The most significant 

examples hail from the U.S. northeast where small towns 

on a regional basis, have established collection centres tcj 

which residents and commercial haulers deliver both 

recyclable waste and disposable refuse. 

Apartment Source Separation System Designs : 

Despite the potential for large material quantities and 
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economies of scale in apartment source separation, few 
advances have been made in this field. Approaches 
include normal curbside collection of tenants' materials, 
satellite servicing of central drop-off containers, unit- V 
by-unit collection, conventional dealer-superintendent " 

arrangements, and elaborate systems for transferring 
material from refuse rooms to pickup vehicle via elevator 
on specified days. Storage constraints and tenant 
attitudes are acknowledged as major barriers, but small 
complexes and buildings in which newspaper is not allowed ^ 
down refuse chutes, indicate potential situations for V 

source separation. 
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Factors Associated with High Participation in Programs ; 
The effectiveness of source separation as a waste manage- 
ment option depends on public participation. This 
research pinpoints various factors that are thought or 
known to be associated with high participation, or recovery 
and diverted disposal — two other measures of program 
success. Factors conducive to participation include _ 

community characteristics such as high socioeconomic I 

status; the presence of public interest groups which draw " 
attention to waste issues; small community size, which is 
more amenable to word-of-mo-uth communication about source 
separation than is large community size; and the public 
perception of walste as a high profile issue. Program 
duration, and the pickup (curbside) rather than drop-off m 
(delivery) mode of collection, are known to be conducive I 
to high participation. Reliability of collection service 
is of paramount importance, since vigorous publicity can 
be undermined by such irregularities as missed pickups, or ■ 
temporary cancellation of program due to bad weather or H 

market fluctuations. Further research is acknowledged 
to be needed on how several curbside collection consider- 
ations affect participation. These considerations are: 
weekly pickup vs. less frequent pickup; simultaneous 
collection of all recyclable fractions vs. separate col- « 
lections for each fraction; same-day collection vs. ■ 

different-day collection of refuse and recyclables, 
(Current thinking favours the first option in each con- 
sideration, but in each case, trade-offs between par- 
ticipation and cost/collection efficiency may be involved.) 
Other factors thought to be associated with participation 
include the association of the program with broad social 
goals (e.g. when the "rehabilitative" labour force is 
employed), mandatory laws, and financial penalties imposed 
for waste generation. The state of the art in promoting 
source separation has been advanced considerably by 
several studies on effective publicity techniques. 
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Intermediate Processing : 

One of the most significant advances identified in this 

research is the appearance of multi-material "intermediate 

processors" in U.S. coastal areas. As entrepreneurial m 

ventures serving source separation programs on a regional I 

basis, the four known multi-material dealers acquire, 

process (upgrade and reduce the volume of materials) ,- and 



I 
I 



deliver materials to buyers. Their processing activities 
generally eliminate the need for householder material 
preparation and in-program processing which can be costly 
on a small-volume basis. Generally ^ because of the trans- 
portation services and/or central locations of the inter- 
mediate processors, source separation programs can make 
multi-material shipments to closer points at more frequent 
intervals, compared to storing materials longer, and 
shipping (at less frequent intervals) individual materials 
to distant markets. Since intermediate processors provide 
marketing services for a number of source separation 
programs, individual programs market several fractions 
to the regional buyers, and these buyers negotiate higher 
unit prices, from user industries, with the pooled volumes. 
In addition to these transportation (from suppliers to 
plant and from plant to buyers) , processing, and marketing 
services, one intermediate processor proposes to offer 
a variety of legal, educational, staff training, R & n, 
equipment repair, publishing, and other services to its 
supplier programs. The systems approach, evident in the 
activities of the intermediate processors, offers economies 
of scale which are not attained by individual source 
separation programs . 

Economics of Source Separation : 

Source separation generally continues to be economically 
marginal when looked at in a conventional business sense 
and in isolation from overall waste management; however, 
when source separation is evaluated in relation to refuse 
GQllection and disposal, the economic picture improves. 
Employing both full and actual cost allocation approaches 
is recommended by the U.S. Environmental Protection 
Agency for economic evaluations of source separation 
programs. Various kinds of subsidies, mainly for program 
design, equipment purchase, operating labour, and program 
evaluation, are stimulating the establishment of programs. 
Considering the lack of hard cost data available for source 
separation programs, the several recent and rigorous 
economic evaluations of key programs are a significant 
contribution to the state of the art. 

Laws Mandating Householder Participation in Programs : 
Opponents point to the lack of public acceptance and en- 
forceability of legally prescribed source separation, but 
proponents claim that obligatory source separation increases 
the technical efficiency and economic effectiveness of 
source separation programs. The position of the U.S. EPA 
is that mandatory ordinances can be enacted to bolster 
a program under three conditions — where there are guaranteed 
markets for materials, where vigorous program promotion is 
carried out, and where convenient, reliable collection is 
maintained. A significant legal variation is the concept 
of mandatory participation for towns in regional waste; 
management plans which include source separation. 

Special Containers for Source Separation : 

Not considered essential by most of the persons contacted 



in this research, special containers are thought of as 
costly, but as having advantages in terms of convenient 
materials storage, efficient materials collection, and 
especially effective program promotion when containers 
are set at curbside. 






2 . 2 Summary of Report Sections and Conclusions about the 

Applicability of Experiences Elsewhere to the Situation 
iTi Ontario 

t » 2 . 1 Preliminary Considerations (Section 3) 

In this report on significant source separation programs, 
most examples have been drawn from the United States 
where there are different political, social, and econ- 
omic circumstances. Both as a caution against trans- 
planting U.S. experience to the Ontario situation, and as 
an illustration of conditions favouring source separation, 
tUe f!Qll,g^ing tirends are noted in section 3| 

- Source separation is stimulated by various forms of 
federal and local laws which proscribe unsound disposal 
practices and promote the implementation of alternatives. 
The introduction of these laws has helped to make waste 
disposal a publicly perceived issue. 

- in light of resource shortage forecasts, recycling 
has become a national economic strategy and a matter of 
patriotism. 

- The prevalence of valuable aluminum in the residential 
waste stream adds to the financial attractiveness of source 
separation . 

- In certain regions, the marketability of newspaper is 
guaranteed due to the existence of the newspaper de-inkihg 
industry; however, glass is more difficult to market. 

- The growth of an intermediate processing industry in- 
dicates a shift toward a systems approach in certain regions 
where multi-material dealers process and market materials 
from feeder programs. 

- Heavy organizational advocacy of source separation, and 
numerous entrepreneurial ventures in the field, are 
increasing the profile of source separation as a waste 
management option. 

A debate exists in the U.S. about the compatibility of 
source reduction, source separation, and mechanical 
materials/energy recovery. Subsection 3.3 outlines 
the proponents and arguments on each side. While a case 
can be made for combining the options in a total waste 
management package, a full commitment to the first and/or 
third option has consequences for source separation . In 
the U.S., source separation is perceived to be threatened 
by the large throughputs required to run mechanical re- 
covery plants on a feasible cost per ton basis. Some 
cities have adopted flow ordinances which, in guaranteeing 
refuse levels for plants, have cut the other two options. 
Nevertheless, source separation is at present incapable 
of coping with the massive amounts of urban wastes that 
mechanical plants, once technically perfected, can poten- 
tially handle. The challenge to Ontario policy makers is to 
combine these approaches, and design cost-sharing mech- 
anisms that neither foreclose low-technology options, 
ftor render recovery plants unfeasible, when waste is 
reduced, or diverted through source separation,* 
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2.2.2 Sponsorship, Administration, and Labour in 
Source Separation Programs (Section 5) 

The material contained in this section treats the social 
structural and human resource aspects of source separation 
programs. Public, private, and volunteer sector roles 
in program design and operation are described, along 
with administrative innovations in the field, and labour 
force considerations. The following trends in juris- 
dictions outside of Ontario are noted as significant: 

- Source separation programs involve a rich panorama 
of organizations, including various government levels , 
private haulers and multi-national waste management 
companies, secondary materials users and their assoc- 
iations, consulting companies, non-profit source separ^ 
ation companies evolved from ecology groups, intermediate 
processors, traditional dealers and brokers, national 
public interest groups, local ecology groups, service 
clubs and charities, coalitions of federated groups, 

and social service agencies. 

- Private garbage haulers are playing a greater role in 
source separation. This is partly due to the fact that 
municipalities are contracting out more waste manage- 
ment tasks to private enterprise, perceived as better 
able to run efficient operations. The trend is also 
partly due to the fact that U.S. markets are more secure; 
therefore, source separation is attracting private 
enterprise . 

- The cogency of finding sound alternatives to illegal 
disposal facilities unites public, private and volunteer 
sectors in national, regional and local problem-solving 
activities. There are political and practical advan- 
tages in this pooling of expertise. The role of national 
public interest groups in advocating source separation 
and the role of local public interest groups in performing 
program promotional tasks, are cases in point. 

- Innovative use of the social service labour pool is 
on the increase. Funding programs for job-creation 
assign labourers to ongoing source separation programs, 
and fund agencies who themselves operate programs. 

The social service labour pool is comprised of delinquent 
youths, racial minorities, legal offenders, and handi- 
capped persons. Several advantages are associated with 
the use of the social service job sector: 

- "free" or low cost labour; 

- higher public participation when external 
ecological benefits are broadened to include 
rehabilitation of problem social groups as 
additional advantages of source separation; 

- job-creation spill-over for the individuals 
"employed" and for countering critics of 
environmental projects; and 

- a broadened funding base for financing source 
separation . 

- Evolving from earlier ecology groups, a new non-profit 
source separation business sector is emerging. These 
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businesses still wear sortie of the marks of their infancy 
(dependency on grants, reduction/reuse philosophy, 
interest in unprofitable fractions). In some locations, 
their existence is perceived as a threat by waste haulers, 
secondary materials dealers, and proponents of mech- 
anical recovery. 

The above trends elsewhere have consequences for Ontario 
government policy-makers and funders. At the current 
Stage in the development of source separation in North 
America, it is not clear whether source separation 
should be considered a marginal business, a municipal 
service, an ecology project^ a fund-raising tool, or 
a rehabilitative strategy. The number of goals and 
practitioners associated with source separation could be 
an advantage — many different segments of society 
working to solve waste management problems. The many 
goals and practitioners could also prevent source separ- 
ation from being perceived by the public as a serious 
waste management option. In order to increase the 
legitimacy of source separation, government support 't0, 
operators of programs, could have at least four conditiOBs. 
Programs would need to be well managed; have a majority 
of paid staff on at least minimum wage? maintain records 
on data collection; and carry out, or plan to carry out 
multi-material collection. Programs would also need to 
be committed to institutionalizing source separation 
locally and cooperating in a province-wide systeni. 

In addition to the initiators and administrative operators 
of source separation programs outside of Ontario, this 
section looks at the "front-line" collection workers in 
programs. Aside from remarks already made about volun- 
teer and social service labour, several conclusions can 
be drawn from the small number of available engineering 
studies which analyze labour used in source separation 
jpro grams : 

- Labour requirements must be determined with 
regard for other components of program design: 
number and kinds of fractions ; number and kinds 
of activities (collection, transfer, processing, 
storage, hauling to market, etc.); type of program 
(curbside collection or drop-off centre) ; equipment 
design (collection vehicles, balers, crushers, etc.); 
availability of re serve/borrowed/ volunteer labour 
and labour subsidies. 

- Crews on both conventional rear-loading packers 
and compartmentalized vehicles performing separate 
collection can be pared to two or even one persDii»«: 

- Programs which process materials incur higher 
labour costs for these additional activities. Such 
costs may or may not be off -set by higher revenues 
for upgrading materials, or by lower hauling costs 
resulting from volume reduction, 

- In government funded source separation programs , 
all labour whether paid, volunteer, or borrowed 
from refuse collection, should be assigned costs. 

.Labour productivity data (person-hours per ton 
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recovered) should also be recorded. These two 
techniques would be helpful in program comparison 
and evaluation. 

- Source separation planners must be sensitive 
to the resistance of organized labour and individual 
workers to source separation programs. New and 
modified collection vehicles, additional collection 
responsibilities, and public complaints directed 
at crews in programs, have caused labour problems 
which, in turn, have resulted in less reliable 
separate collection and depressed participation. 
Front-line workers should be consulted, educated, 
and motivated. 

2.2.3. Marketing (Section 6) 

The section on marketing in other jurisdictions 
reviews developments aiding the marketability of source 
separated materials. These developments include 
increased demand for materials, improvements in the quality 
and quantity of materials supplied, and more professional 
marketing techniques employed by program operators and 
intermediaries. The following trends are noted as 
significant: 

- The newspaper recycling industry boosts demand for 
newspaper in regions where the several de-inking plants 
are located. 

- Regional variations in materials marketability exist 
as in the following examples: Mixed paper grades are 
acceptable in areas where there are building materials 
manufacturers. The Far East export market is available 
to west coast source separation programs. Waste glass 
demand has been stimulated by government pressure on 
the glass industry to boost cullet use as an alternative 
to installing pollution control equipment. Local brew- 
eries provide a market for refillable bottles extracted 
from the recyclables stream. The new west coast reusable 
bottle washing industry has created a demand for reusable 
bottles, formerly considered recyclable. A west coast 
toy manufacturer has created demand for waste plastic 
containers. The demand for returnable aluminum cans, 
prominent in the U.S. waste stream, is strong. Sale of 
compost to collection centre patrons is slated for several 
New England rural programs. Waste oil and recappable 
tires are two other materials for which demand appears 

to be increasing. 

- Improvements in the reliability of supply are occurring 
through innovative dealing and brokering structures. 
The northeast U.S. "intermediate processors" are multi- 
material dealers. The various forms of collective 
or cooperative marketing agencies on the west coast 
are multi-material brokers. These new dealers and brokers 
are stimulating supply by absorbing the burden of mar- 
keting previously performed by individual source separ- 
ation programs; by rerouting materials according to 
market demand and therefore buffering individual programs 
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from fluctuations in price; and by controlling a high 
volume of supply and therefore improving the bargaining 
position of individual programs which, with their small 
volumes, would have difficulty in securing markets. 
In other words, the existence of this form of dealing and 
brokering marks the appearance of a "marketing service 
sector" which helps to sustain supply mechanisms. 
This quantity of pooled supply, and especially the im- 
proved quality of processed material supplied,, in turn, 
help to strengthen demand. 

- The establishment of resale outlets attached to 
source separation program sites is a form of "vertical 
integration" in which programs market materials directly 
to the public. 

- Demand for mixed types of source separated materials 
lias been made possible by "intermediate processors" 
which separate and resell the various components. 
Thus, in certain coastal regions of the U.S., fully 

or partially "comingled" can/glass/paper is marketable 
for source separation programs . 

- Another related development on the supply side is 

the increasing interest of residential source separation 
prograins in commercial, institutional, and industrial 
waste materials. Office paper, retail corrugated board, 
and restaurant glass are, in some cases, collected and 
marketed. These other materials are often cleaner as 
collected and can attract higher revenues than the con- 
ventional residential fractions. Thus, the marketability 
of these non-residential materials provides a subsidy 
and helps to sustain the supply mechanisms in general. 

- In addition to the advances made by the "service sector" 
referred to above, marketability has been advanced by 

an emphasis on systematic marketing procedures. Sig- 
nificant programs are characterized by a marketing stage 
which includes estimation of recyclables generation, 
economic hauling modes and distances, and reliability 
of demand, as well as negotiation of contracts — all 
businesslike techniques not associated with earlier sOurC^ 
separation history. 

Advaihees in marketing' elsewhere suggest that, in Ontario, 
.considerjat ipn could be given to the following : 

- Developing financial incentive aild/or subsidy schemes 
for industries which can begin to consume or expand con- 
jsumption of secondary materials. 

- Encouraging the establishment of resale outlets, 
compost farms, refurbishing workshops, and product 
reprocessing enterprises, where these can be locally 
appropriate when attached to source separation programs. 

- Supporting a "materials marketing service sector" 
which can perform marketing, transportation, and proces- 
sing services for source separation programs on a regiont^ 
al basis, thus pooling small volumes for more reliable 
supply and more secure demand. 

- Encouraging the addition of marketable, non-residential 
fibres and glass to fractions collected by primarily 
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residential source separation programs. 

- Promoting professional, business-like marketing 
procedures to be practiced by program operators. 

- Supporting research on economical, regional 
transportation systems for hauling recovered materials 
to non-local markets. 

Certain significant U.S. marketing advances do not 
appear to warrant further consideration for Ontario 
because of different domestic circumstances; consequently, 
marketability of aluminum cans, coraingled materials, 
and reusable glass is not considered to be applicable 
if trends are to be maintained in the proscription on 
aluminum beverage containers, the tradition of 
householder separation of recyclable components in 
existing multi-material programs, and the principle 
of consumer return of refillable milk, beer, and pop 
containers to the point of purchase. 

2.2.4 Vehicles Employed in Source Separation Programs, 
and Related Key Collection Decisions (Section 7) 

Although vehicles are employed at several stages of the 
materials flow (collection, handling, hauling to market) 
in source separation programs, this section concentrates 
on vehicles employed in curbside collection. Collection 
efficiency is key to program economics; therefore, in 
significant programs, vehicle choices are made with a 
view to efficient loading and off-loading of materials. 

Vehicles currently employed in source separate collection 
include unmodified standard trucks, modified trucks, 
special combinations of trucks and trailers, and 
specially designed new equipment such as compartmentalized 
bucket-loading trucks for two or three categories of 
recyclables (the design is based on that of a bucket- 
loading rendering vehicle), and the "Separated Discards 
Carrier" with bucket-loading corapartm.ents for glass and 
cans, racks for newspaper, and a refuse packing body. 

Characteristic of the advancing state of the art and of 
the more recent concern over multi-material collection 
efficiency, a number of engineering studies have been 
carried out to determine the appropriate truck for a 
given program or to determine the circumstances under 
which one vehicle type is more efficient than another. 
These engineering studies are summarized in this section. 
There are strong indications that concurrent pickup 
of several recyclable fractions (single pass system) is 
more economical than repeating collection passes for each 
fraction (multiple pass system) in multi-material curb- 
side programs. 

Despite the attempts at adapting, combining, and re- 
designing collection equipment in other jurisdictions, 
there are no known, mass produced, or "bug free" special 
vehicles in use at the present time. This lack of a 



iki 



standard, tested vehiGle is not seen as a Gritical prob^ 
lem by people in the field because site-specific 
considerations form the bases for choices of apprdptlatW 
vehicles; that is, curbside collection vehicle designs 
are chosen according to parameters defined by other source 
separation program variables such as the following: 

- Number and kind of fractions collected 

- Material preparation requirements of buyer 
and/or the program's resources for processing 

- Distance from collection route to central prog- 
ram handling site or buyer site 

- Quantities collected as determined by local materials 
generation, composition, and recovery, participation, 
size of collection area, and frequency of cQllection 

- Financial resources as determined by fees, revenues, 
disposal credits, subsidies, demonstration grants, 
and methods of cost allocation 

- Stage in program life cycle from pilot to 
full scale operation 

- Type of program sponsorship: municipal, com- 
mercial, third sector 

« Integration of recyclable and refuse Goirections 

- Single or multiple pass collection approach 

- Community and geographic characteristiG&5 
weather, terraine, housing density 

- Compatibility with off-loading facilities at 
central program handling site or buyer site 

- Compatibility with labour requirements and 
existing eguipraent pools* 

Applying advances in tjte state of the art elsewhere to 
the situation in Qiitario, several conclusions can be 
drawn : 

- Planners of programs should be enGOuraged to take a 
businesslike approach to choice of vehicle options. 
The vehicle choice should be rationalized according ttt 
other program design requirements as listed above. 

- The three most innovative, yet relevant, vehicle 
f;oncepts identified in this assessment could be tested 

in existing or future Ontario source separation programs. 
These three concepts are: the compartmentalized truck, 
the container train, and the integrated refuse-recyclables 
carrier. Capital equipment cost would likely require 
government subsidy. One such initiative is underway 
in Toronto where a federal subsidy is enabling two 
companies {a source separation program and a truck body 
raanufacturer) to jointly develop a multi-material source 
separate collection vehicle suitable for small Ontario 
municipalities. Test results, when available for this 
vehicle, should be examined by Ontario government officials. 

- In addition to technical vehicle design, experience 
elsewhere indicates that collection efficiency is also 
affected by other considerations such as crew size (i.e. 
one- or two-person crews are less costly) ; loading 
methods (e.g. pitching is faster than stacking); worker 
familiarity with and acceptance of equipment (e.g* trailers 
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are not popular among collectors); route design (e.g. 
all right-hand turns reduce travel time) ; collection 
day {i.e. recyclables collection on a non-refuse 
collection day eliminates collector confusion as to 
what is set out in containers) ; and so forth. It would 
be useful if these and other streamlining cues were 
compiled and made available to Ontario program planners 
and operators. 

2.2.5 Source Separation System Designs for Rural 
Areas: Toward Regionalization (Section 8) 

In this section, three rural U.S. source separation 
program models are examined: mobile drop-off centres 
run by non-profit businesses, a door-to-door commer- 
cial pickup service, and collection centres for recyc- 
lables run by local towns. In the latter system, 
reclamation is integrated with overall waste management 
in contrast to the former two models. A satellite 
operation, proposed for a U.S. urban area, is also 
illustrated because it is applicable to rural areas. 

Although hard cost data for the models examined are 
limited, it appears that the regionalization inherent in 
some programs elsewhere may have applicability to 
Ontario. Aspects of programs which appear to be 
efficient include: the substation which is serviced 
by central site transport and marketing facilities in 
Areata, California; the processing facilities shared by 
New England towns which have adapted aspects of the 
Nottingham prototype; the depot service vehicle and 
central baling activities proposed for Lincoln County, 
Maine; and the satellite depot network feeding into a 
central processing facility as proposed in Connecticut. 
Aspects of programs which appear to be less efficient 
are the manned mobile depots operated in Areata, the 
unmanned mobile depots maintained by Arrowhead in 
Duluth, Minnesota, and the door-to-door collection 
service offered in the Vershire Plan. In the apparently 
more efficient operations, regionalization, with its 
economies of scale, can help to overcome the rural, 
low throughput-expensive haul problem by reducing costs. 

Aggregating the operations and aspirations of {existing 
and proposed) rural and non-rural regional source 
separation programs elsewhere, it is possible to outline 
a comprehensive rural regional source separation system. 
Such a system could have a regional facility fed by 
the following suppliers and sources: 

- individual householders; 

- individual drop-off sites; 

- several drop-off sites serviced by a centrally 
dispatched satellite collection vehicle; 

- fund-raising groups; 

- commercial generators of food, fibre, and glass 
wastes; 

- industrial generators of specific wastes. 
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The centiral services offered by tlie facility could include 
both "hard" technical services, and "soft" adminis- 
trative services. The hard services could include; 

- upgrading and volume reduction (bale, crush, 
flatten, sort, remove contaminants)! 

- storage and warehousing; 

- transportation to market and from satellites. 
The soft services, performed for the downward linkage 

(including collection centre substations which evolve 
into processing facilities, and perform their own 
hard services) , could include: 

- marketing; 

- haul route organization; 

- volume purchasing and servicing of equiptneiht; 

- payments for materials received; 

- feasibility research related to the evolution 
of substations into processing facilities; 

- program planning and clesign^ 

- personnel training; 

- public relations and public* ©aiffiatidh; 

- publishing of promotional/educational materials 
^ financial planning, accounting, and legal 
activities; 

-R&D 
Central services could also include refuse-related 
activities, i.e. transfer of refuse residual to land- 
fill, incineration of waste to heat processing plant and 
other site buildings. The on-site business spin-offs 
at such a central facility could include: 

- resale store outlet, or free waste exchange; 

- compost farm? 

- confidential recdrds Shredding'f 

- reusable bottle washing; 

•^ craft, repair, refinishing workshops; 

- cellulose insulation manufacturing. 

Tlie outputs of such a facility could therefore inclu4.§.f 
^ ref illable/reusable glass container s; 

- compost; 

- refurbished furniture, appliances, clothing, toys; 

- recyclable/reusable materials: corrugated board, 
newspaper, fine paper, metal, rubber tires, waste 
oil, and rags, to local and regional markets; 

- other reusable goods, e.g. egg cartons, plastic 
tubs, paper bags, and baskets, for local merchants. 

Further research would be required to establish the 
financial, management, site design, equipment, staffing, 
phasing, and location requirements for such a facility. 
Although not all of the above activities may be applicable 
for Ontario, or be viable in rural Ontario, the concept 
deserves further consideration, particularly for urban 
areas without local markets. 

2 . S . 6 Source Separation in Apartments; Systems Designed 
for High Population Density Situations (Section 9): 

Bxamination of sdarce separation programs designed for 
apartment buildings indicates the following trends: 



- Curbside paper set-outs, and centrally stacked paper 
in refuse areas, are picked up as part of municipal 
paper collections, 

- Special paper collection arrangements are made between 
apartment superintendents, or tenants' organizations, 
and paper buyers. 

- Pickup programs for paper and other recyclables are 
sponsored by ecology groups, social agencies, and, on 
a less regular basis, by fund-raising organizations. 

- For fund-raiser and superintendent-type schemes, 
where the motivation is profit, reclamation is dependent 
on market prices; consequently, programs in the municipal 
and non-profit categories are more reliable. (Apartment 
buildings are serviced along with other sources, and 
tenants, rather than the superintendents, are responsible 
for preparation and set-out.) 

- Operating approaches include normal curbside collection 
of tenants' materials, satellite servicing of central 
drop-off containers, unit-by-unit collection, and more 
complicated systems for transferring material from 
refuse rooms to pickup vehicle via elevator on specified 
days- 

Conditiofts influencing the current feasibility of 
apartment souce separation are building size and existing 
refuse handling practices. Small buildings with low- 
rise construction are more likely to require tenant 
refuse disposal, without intervening chutes or super- 
intendents. Thus, convenient drop-off points for 
recyclables can be placed near refuse disposal points. 
Where bottles and newspaper cannot be put down refuse 
chutes, the opportunity for marketing pre-separated 
materials is excellent. 

Elsewhere, despite cynicism over some failed apartment 
programs, there is still interest on the part of govern- 
ment and corporate officials to take advantage of the 
economies of scale in multiple dwellings. Development 
of specialized recyclables handling equipment, and 
modification of existing facilities for source separation,, 
are not seen as essential. Drums for small buildings 
and for satellite stations, and conventional vans and 
packers are being used for collection. There are 
physical storage constraints in apartment buildings, 
and existing facilities in apartment buildings are 
not designed for segregated materials handling, but 
the chief concern is human motivation — attracting the 
cooperation of building management and participation of tenants, 

Based on information from other jurisdictiors and from 
limited examples in Toronto, the following types of 
actions could be taken: 

- Discussion could be initiated with government housing 
authorities which are responsible for building design 
standards and funding (OHC, CMHC) in order to address 
the problem of storage space for recyclables in multiple 
dwellings. Storage problems arise with respect to 
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individual units, to floor space in refuse rooms, and to 
central wastes handling areas. 

- Discussion could be started with associations 
related to apartment building design (architects, 
developers) . Despite high costs for open space and 
storage space in urban structures, an appeal could be 
made on the basis of savings in diverted disposal for 
building manageraent where reclamation is practiced. 
Cost data on additional chutes could be compiled, 

- Investigation could be made of Swedish social 

and mechanical techniques used in apartment buildings, 
as segregation of waste paper has been made a legal 
obligation of both households and municipalities through'* 
out that country. 

- While there is no assurance that techniqnes which 
work iri one building are transferable to other buildings ^ 
there is enough general knowledge of system design (as 
outlined in this section) for the production of a 
guide that outlines steps for starting and maintaining 
an apartment source separation program. Such a guide 
or manual could be produced for public enquiries and 
include basic principles for marketing and publicity, 

in addition to operating cues. 

- Some form of financial incentive or subsidy could 

be awarded to an existing source separation program (s) 
for purposes of including an apartment building test 
component in collection operations. 

2.2.7 SourcB Separate Materials Processing (Section 10) 

In this section, processing stages, activities, and 
purposes are examined for source separation programs 
in jurisdictions outside of Ontario. Processing 
includes material upgrading and volume reduction* 
Regarding its stages, processing can occur in th& 
household, on a curbside collection vehicle to a 
limited extent, at a central program site (where materials 
are off-loaded by individual patrons, curbside collec- 
tion vehicles, or vehicles which service other collection 
sites) , at the site of a multi-material intermediate pro- 
cessor (where in existence) , and at the site of a con^ 
ventional single-material dealer/processor. The 
specifications and distances of secondary materials 
users determine the need for processing activities at 
earlier stages in the materials flow. 

Bener'ally, processing at later stages in the materials 
flow reduces the need for processing at earlier stages, 
but important trade-offs are involved. If house- 
holders are to be confronted with minimal inconveniesJiOiS, 
then processing can either be performed at central 
program sites or later, by intermediaries. In-prograra 
processing is costly but brings maximum revenue from 
final buyers of materials. Intermediate processing 
obviates the need for in-program processing and therefore 
saves source separation program costs but results iri 
lower revenues paid to programs by intermediaries. 



20 



Generally, in both single-material newspaper collection 
programs across the continent, and in multi-material 
programs in the U.S. northeast, source separation programs 
are opting for lower revenues paid by intermediary 
paperstock dealers and multi-material intermediate 
processors, in return for processing services which 
reduce processing activities at central program sites 
and at the household level. The resulting convenience 
to householders and therefore assumed higher recovery, 
and the elimination of in-program processing costs, 
are considered to be worth the loss of maximum revenues 
for the individual source separation programs. 

The four U. S. "intermediate processors," whose operations 
are detailed in this section, are highlighted as a 
significant contribution to source separation. As a 
group, these entrepreneurial operations are able to 
meet the specifications of materials users, and are 
reducing the need for processing at earlier stages in 
the materials flow; therefore, they are helping to sustain 
and increase the number of source separation programs 
in operation, especially in the U.S. northeast where 
the glass industry resists accepting unprocessed, post- 
consumer waste glass. Generally, the intermediate 
processors offer the following advantages: 

- Little or no material preparation is required of 
householders, and little or no upgrading or volume 
reduction need be performed by source separation programs. 

- Transportation services are either provided or 
arranged for materials being moved from source separation 
program sites to processing facilities; therefore, 
programs can save storage space/costs and shipping costs 
by shipping to one buyer instead of several buyers and 

by shipping to closer points instead of distant points. 

- Marketing services are provided for a number of source 
separation programs; therefore, individual programs can 
market all or most fractions to one buyer and the buyer 
can negotiate a higher unit price, from user industries, 
with the pooled volume. 

- In the case of glass in the northeast U.S., the inter- 
mediate processors provide a glass market which would 
not otherwise exist. 

In the northeast and west, processing is also carried 
out at source separation program sites where inter- 
mediate processors are not available, or for various 
reasons, not utilized. The reasons for processing 
include a desire to: save storage space, save hauling 
costs, secure markets, obtain higher revenues from 
materials buyers, make source separation more conven- 
ient for householders, eliminate the need for additional 
compartments in curbside collection vehicles, and 
eliminate the need for quality control by collection 
vehicle staff and collection centre patrons. Nevertheless 
the cost of processing small volumes of recyclables can 



dff-set the revenues gained or savings accrued by the 

various labour intensive and mechanical methods cited 

as processing activities in this section. The lack 

of hard cost data for in-program processing activities 

inhibits a meaningful evaluation of the cost-ef f ective« 

ness of processing at the central site level. (Cost 

data supplied by intermediate processors indicate that, with 

capital equipment and operating costs of $10 to 

$30 per ton, their operations are at least marginally 

Gost-ef fective depending on revenues achieved.) 

Gurbside collection vehicle constraints are found 
to determine the need for in-program or intermediate 
processing under certain market conditions, because of 
the need to reduce segregation responsibilities of 
householder participants and collection staff. For 
example, efficient multi-material curbside collection 
must minimize the number of curbside set-out containers, 
and curbside collection vehicle compartments or nvimber 
of curbside passes required for collection; thus, where 
no markets exist for colour mixed glass, it is neces- 
sary to collect glass that is colour mixed and then 
separate colours at a later stage in the materials flow. 

Despite the fact that glass/cans intermediate processing 
and in-program processing techniques have advanced 
the state of the art in source separation elsewhere, 
these experiences have limited applicability for Ontario, 
Most processing elsewhere is in response to: 

- The resistance of the glass industry toward acceptiht 
^lass that is not in kiln-ready particles or colouic 
Separated. 

- The prevalence of aluminum beverage cans in the residen?- 
tial waste stream and the high revenue associated with 
aluminum cans when separated from ferrous metal. 

'^ The heavy concentration of multi-material sourcA 
separation programs on the east and west coasts where 
public enthusiasm for "recycling" and public recognition 
of the waste disposal crisis prevail. 

- The tradition of comingling (glass/cans or paper/glass/ 
cans) that has been established in certain regions. 

(Few source separation programs , and only one out of 
four of the intermediate processors, in the U.S. hale 
fibres, due to vigorous conventional dealer activity in 
supplying the newspaper recycling industry and the export 
market. ) 

i 
In Ontario, the need for glass upgrading may not bei 

necessary if glass manufacturers pursue plans for a 

glass benefication plant and pay fair prices for colour 

mixed, metal-contaminated glass. Here, the need for 

ferrous-aluminum separation is not relevant, due to 

legislation proscribing aluminum beverage containers^ 

Here, waste residential materials recovery does not 

yet enjoy equal priority status with conventional 

refuse disposal. In Ontario, comingling of several 

materials has no precedent in multi-material collection!. 
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programs {few multi-material curbside programs exist.) 
These domestic factors mitigate the applicability 
of U.S. in-program and intermediate processing exper- 
iences . 

Nevertheless, the concept of the intermediate processing 
facility could be applied, with appropriate modifications, 
to the Ontario situation. Volume reduction of glass 
and "tin" cans at regional processing facilities, fed 
by individual source separation programs, could make a 
contribution to economical, bulk shipping of materials. 
It may be advisable for Ontario source separation programs, 
through regional facilities, to gear up for fibre baling 
in order to supply distant paper mills, in addition to 
local cellulosic insulation manufacturers whose demand 
currently fluctuates seasonally and whose demand may 
greatly slacken in future. 

As an implemented concept, the intermediate processing 
facility could therefore help Ontario source separation 
programs to meet user industry specifications and 
could contribute to storage/shipping economies — both 
through technical "hardware" means. Also, the concept 
could be applied to the provision of legal, accounting, 
education, marketing, and other "software" services 
currently carried out and duplicated by individual 
programs in various Ontario regions. Regionalization 
of services is also discussed in section 8 with regard 
to rural systems and in section 6 with regard to marketing. 
Further investigation should be undertaken on regional 
processing facilities appropriate for Ontario. 

2.2.8 Participation in Source Separation Programs 
(Section 11) 

Motivating householders to participate in collection 
programs is key if source separation is to be an effec- 
tive waste management option. It is the participants 
who contribute the materials to be recovered, and diverted 
from disposal. This section concentrates on the cir- 
cumstances under which high participation can be 
achieved. In jurisdictions outside of Ontario, high 
participation (where participation data are lacking, 
recovery or diverted disposal data sometimes exist) is 
found to depend on community characteristics, on source 
separation program design aspects, and on effective 
public education measures. 

The community characteristics which are thought or known 
to be conducive to participation are: high socioeconomic 
status; the presence of public interest groups which 
raise public awareness of issues; smaller community 
size; and the existence of publicly perceived, high 
profile disposal issues (problems with site availability 
and costs) . Design components of the source separation 
system are important determinants of participation. 
The following summary lists the factors which are thought 
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or known to be conducive to participation because they 
either increase the convenience of source separation 
or help it to become a household habit: 

- Comingling of several fractions, at least glass/eans , 
by householder. 

- Washing, contaminant removal, and flattening made 
unnecessary for cans and glass. 

- Curbside collection rather than drop-off centres. 

- Weekly pickup as opposed to less frequent curbside 
collection (requires further confirmation; some 

data indicate that recovery, rather than participation, 
is reduced with less frequent collection) . 

- All fractions picked up simultaneously in multi- 
material programs as opposed to more confusing collection 
schedules (requires further confirmation) . 

- Recyclables picked up on same day as refuse ti'equires 
further investigation to confirm that the convenience 

of same-day service leads to more participation than 
does the visibility of recyclable set-outs on non-refuse 
collection days; the convenience to participants of 
same-day collection may also be out-weighed by incon- 
venience to collectors for whom difficulty in identifying 
recyclable set-outs has been found to be a problem 
when refuse and recyclables are collected on the same day) 

- Reliable collection service (minimal labour problems 
and equipment down-time, clear instructions to house- 
holders about status of collection during bad weather) « 

- Special containers for recyclables storage and set- 
out by householders* 

- For rural areas, collection centres at regularly 

used facility, e.g. plaza, post office, school; in tov/ns 
without refuse collection service, depot location 
at normal disposal site. 

- Prpgranis of longer duration. 

Other aspects of program design which are suspected to 
be, or are being investigated as stimulaiits to par- 
ticipation, are as follows: 

- The association of a source separation program with 
goals other than conservation can broaden program appeal 
and attract the support of additional segments of the 
community; thus, use of the social service labour pool 
can enhance participation (see section 5) . 

- Mandatory separation by-laws are conducive to par- 
ticipation under the right circumstances (see section 13) , 
but do not, alone, ensure high participation. 

- Past newspaper-only collection programs have had 
liigher participation than multi-material programs, but 
most recent research claims that three- level separatiQa 
^es not inhibit participation. 

- The effect of financial penalties on waste generation 
is being tested for its effect on stimulating source 
separate participation and recovery (see Appendix 5). 

Attitudinal survei's indicate that perceived inconvenience 
(lack pi storage space, time for material preparation) 
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is a main barrier to participation. Complaints about 
confusing collection schedules and infrequent collection 
have been voiced about programs in which non-weekly 
pickups are provided and in which various recyclable 
fractions are collected on different days in the mul- 
tiple pass system. The perception of not having 
enough recyclable waste to justify the source separation 
effort has been identified as another barrier to par- 
ticipation. Surveys indicate that unreliable collection 
undermines even the most vigorous promotional efforts. 

The remainder of the section deals with promotional 
strategies employed in source separation programs. 
Findings include the following: 

- Initial and ongoing publicity is vital for sustaining 
and increasing participation levels. 

- Person-hour and materials expenses for publicity 
campaigns differ widely depending on mode of staffing 
and cost allocation procedures. 

- Initial publicity is easiest to carry out in spring 
and fall seasons and is less likely to be counteracted 
by weather-related collection problems that occur in 
winter. 

- Publicity precedes startup dates by as much as six 
months to a minimum of one week. 

- A checklist of publicity tactics would include: 
slogan/logo, newspaper, TV, radio, community letter, 
door-to-door canvass, leaflet, and posters . Displays, 
stickers for set-out containers, calendars, and provision 
of special containers, are costly but thought to be 
effective. Approaches to businesses, schools, and 
community groups are considered valuable public relations 
activities . 

- Newspaper articles and direct letters have been the 
most successful publicity measures, with posters and 
school efforts ranking most poorly. 

- Of significance is the documented need for continual 
reminders about source separation since publicity 
blitzes have only short-term effects. 

In Ontario source separation programs, sponsors should 
be encouraged to employ simple survey techniques 
to determine appropriate motivational pitches for use 
in startup promotion. Survey or other feedback 
mechanisms, and set-out monitoring, can be used after 
program startup to pinpoint problems with programs. 
A model questionnaire, an at-curb monitoring format, 
and a checklist of publicity strategies , should be avail- 
able for people seeking information from government. 
Sample logos, slogans, themes, and draft community letters 
would be valuable aids to program planners . 

In Ontario, it would be ideal to test within the same 
pilot area, but among different test groups, the effect 
(on recovery, participation, and diverted disposal) of 
1) collection frequency, and 2) same-day vs. different-day 
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colleetion of refuse and recyclables. Such results 
would help in designing programs with optimal conveii;- 
ie nee and cost . 

Throughout this sectidft, "^Bference is made to the 
paucity of hard data on participation except in certain 
heavily subsidized U.S. pilot programs. In order 
to acquire these data, government should encourage 
source separation program operators to monitor par- 
ticipation behaviour, in addition to keeping records 
on recovery. As gathering meaningful set-out or drop-off 
delivery data requires costly, repeated monitoring and 
often tedious tabulation, government should also con- 
sider funding systematic data collection within existing 
Ontario source separation programs. This data collection 
requirement should be built into future implementation 
and fui\£iixx.g programs. 

2,2.9 Sdufee Beparation Pi'bgfam Econorhics (Sectioh 13) 

In other jurisdictions, economic viability is not 
considered to be the only yardstick of success for 
source separation programs. Nevertheless, the paramdujit 
"iponcern for most private and public sector decision-^ 
Inakers is the net cost of a source separation program. "' 
"The main findings in this section include the following: 

- An overall cost-benefit evaluation of source separation 
is beset by such problems as the lack of hard data, 

wide regional economic and program design differences, 
various subsidy practices, differences in the applicability 
of creditable savings, and the employment of cost 
allocation methods which (if used) distort program costs- 

- Two crucial considerations impinge on the cost- 
effectiveness question. First, is whether and when 
savings in collection and disposal costs, should be 
Credited to source separation. When savings attributed 
to source separation are added to revenues from materials 
sold, the economics of source separation are generally 
more favourable. Second, is whether source separation 
should be viewed as a service that is economically 
attractive as long as per ton costs are comparable to 
the costs of refuse operations, or whether source sep- 
aration should be viewed as a business that is economicSally 
■attractive as long as profits are made or costs are 
covered. (The mode of sponsorship — public, private,. 

or third sector—is a factor related to this consideration.) 

- Two examples of program economic evaluations, drawn 
from the two best documented programs in the U.S., 
are detailed in this section. Both allocation methods 
employed seek to overcome the distortions which occur 

when conventional full cost a«d incremental cost approaches 
are used. (The former inflates the cost of a source 
separation program, and the latter understates the cQSj:> ,j 
The U.S. EPA recommends that both full and actual 
costs should be outlined for source separation progifams 
in order for cost descriptions to be useful for decision- 
makers s 



- Experiences elsewhere indicate that infusions of capital, 
e.g. subsidies for program design and equipment costs, 
are necessary for source separation programs to "take 
off." In significant source separation programs else- 
where, operating losses are also incurred, but these 
losses are often ameliorated by the urgency to find 
alternatives to conventional disposal and optimism 
about future increases in revenues for recovered materials. 

In Ontario, there are also many hidden costs in source 
separation programs due to employment of donated services, 
volunteer or surplus labour, reserve equipment, and 
so forth. These hidden costs should be represented in 
cost-benefit analyses in order to depict the full costs 
(as well as the actual, out-of-pocket expenses} of 
source separation. In section 12, a primitive checklist 
of cost and savings/revenue items is presented for 
further economic refinement, and for evaluation in con- 
junction with other Waste Management Advisory Board 
accounting and monitoring work (i.e. the Curry-Cooper 
study) . Ontario source separation program operators 
should be encouraged to employ the refined checklist, 
and four accounting principles, in their planning and 
record keeping activities. The accounting principles 
include listing: 

- full costs, as if no goods/services were 
donated/borrowed; includes imputed opportunity 
costs ; 

- incremental costs actually incurred over and 

above the budget for whatever operations already exist; 

- startup costs represented separately , and 
amortized/capitalized over a fair (three- to 
five-year) period of time; includes labour and 
grants from outside agencies; 

- credits from revenues, diverted disposal, and 
increased efficiencies in any existing refuse 
operations . 

In Ontario, policy-makers should give careful consideration 
to questions related to capital and operating subsidies. 
These questions include what amount of financial infusion 
is needed to allow source separation to "take off;" what 
kinds of subsidies create continued dependency on 
subsidies; what constraints should be placed on sub- 
sidy recipients in terras of operational performance 
and data gathering/record keeping responsibilities, 
referred to in this and other report sections as im- 
portant for evaluating the impacts of source separation. 
More specifically, cost record keeping should be one 
condition for any government-funded program. 

2.2.10 Source Separation Legislation as a Special 
Consideration (Section 13) 

In the U.S., there are wide differences of opinion about 
the effectiveness and public acceptance of laws man- 
dating source separation for householders. Early 



eomparative studies point out that variables other than 
legal prescriptions are more responsible for program 
success. Despite pressure for laws from some interest 
groups, there is municipal hesitancy to legislating 
mandatory source separation until programs are well 
underway. In this section, at least three prerequisites 
to legislating household source separation are identified^ 

- vigorous program promotion; 

- reliable and convenient collection operations; and 

- ensured market (s) for recovered materials^ 

When the above factors are in place , a mandatory 
by-law could boost participation and recovery, but 
if these three factors are in place, a by-law may not 
be necessary. Claims of high participation have been 
made for several voluntary prograrns cited in this sectiisn. 

In Ontario, it would be instructive if two similaf 
communities with source separation programs were to 
be tested for the effect of a mandatory by-law on 
participation/recovery. One community could be approached 
to enact a by-law and another would act as a control. 

Othet legislation affecting source separation and enacted 
elsewhere, includes laws related to 1) anti-scavenging j 
2) set-out placement at curbside as opposed to back- 
yard set-out, and 3) responsibilities of local govern- 
ments to include source separation among disposal 
practices. The first two should be encouraged as locdl 
isgal supports for source separation programs. The third 
could be considered at the provincial government level 
as part of a comprehensive waste management policy. 

2 i 2 , 1 1 Standard Cohtain'ers for Householders Par- 
ticipating in Source Separation Programi~- hM . 
a Special Consideration (Section 14) 

In source separation programs elsewhere, twine, grocery 
bags, reused cardboard boxes, and regular refuse cans, 
are normally used for the curbside set out or the 
delivery to depots of source separated recyclableS. 
Despite the ready availability and low cost of these 
containers, some source separation proponents recommend 
the use of special containers. This section deals with 
the functions, designs, and merits of special containers 
fot participating houiseholders* 

Special container designs vary from simple bags and 
buckets, to more sophisticated compartmentalized tubs 
and stacking units. These container designs differ 
according to purpose: for kitchen storage; for 
secondary storage in yard, basement, or porch; arid for' 
Curbside set-out. Other factors which affect design 
are container cost, kind and number of fractions col- 
lected, stipulations of materials buyers, and local 
weather conditions. Frequency of collection and local recyc- 
lables generation are determinants of container capacity. 
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Special containers not only have merits for the conven- 
ience and inducement of householders, but also have 
advantages for collection crews. Recyclables are 
easily contrasted from refuse when collections are on 
the same day, and the irritation of broken bags, bundles, 
and boxes is averted. With proper container design, 
recyclables are better protected, litter is minimized, 
and small-volume pickup stops can be reduced. These 
advantages to collection crews can be off-set by the 
requirement to replace the container at curbside, unless 
an empty container from one stop is substituted at the 
next stop, or unless the container is durable enough 
to be thrown from the collection vehicle onto a property. 

The most significant contribution of a sepcial container 
may be its powerful advertizing impact when placed at 
curbside. Containers, however, are expensive to the 
sponsor of a source separation program, unless they are 
sold to householders. Except for the one example of 
container sale in this research, "free" containers 
have been provided by groups who have been given grants 
to do so, or by municipalities which are operating limited 
test programs. 

As implied by previous Ontario research, and as recom- 
mended by many ecology groups in the spirit of "make 
do," most source separation programs do not perceive 
special containers to be a priority. 

In future Ontario programs, experimental and control 
groups within test areas could be used to determine 
whether special containers are related to increased 
participation when all other system design variables, 
especially householder preparation requirements, 
publicity, and collection frequency, are held constant. 
How containers impact on other system design aspects 
(cost, optimum collection frequency, labour productivity, 
collection time, contamination, publicity requirements, 
and so forth) could also be determined by repeating 
the test in a number of different programs. 

Regarding other initiatives in Ontario, the Glass Con- 
tainer Council could be contacted for an evaluation 
of glass gobblers used in the Borough of Etobicoke 
curbside glass collection. Results of a container 
experiment carried out at CFB Borden in early 1979 
under federal auspices, should be examined by provincial 
government authorities. The planned community" of Woodruff e 
presents an opportunity to design a comprehensive waste 
management system including household storage designs 
for source separation. 
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2 , 2| Sumntary of the Significance of Individual Source 

Separation. Programs Described in Report Appendices 

From jurisdictions outside of Ontario, six actual 
source separation programs have been chosen to illustrate 
how components, discussed in the body of the report, 
are combined into actual systems. None of these prog- 
ram examples is a model to be emulated in Ontario, but 
each of these programs has significant aspect^ which 
merit consideration for Ontario. 

2.3.1 Helena, Montana; A Municipal Newspaper Col- 
lection Program Employing Rack-Fitted Packers 
(Appendix 1) 

The Helena program is significant for several reasons: 

- The feasibility study, done by a citizen task force 
in conjunction with public officials, is an excellent 
example of the approach that should be taken by a com- 
munity in planning a source separation program. Modeled 
on earlier west coast engineering studies, the resulting 
report illustrates the weighing of alternative col- 
lection methods, haul options, and market choices. The 
feasibility stage led to the development of a system 
ideally suited to local conditions. 

- The Helena-type collection method, with rack-fitted 
packers, has low startup equipment costs, requires 
little alteration of householder garbage set-out behav- 
iour, does not require heavy recovery in order to 
operate economically, and is compatible with existing 
ifeef use operation equipment and crews . This rack col- 
lection method would have wide applicability for com- 
munities with local markets for paper, and without 
markets for glass and cans or without glass/can markets 
within affordable haul distances. In such areas, 
single-material newspaper collection programs could make 
economic sense and have conservation education impact, 
even though multi-material programs would normally be 
considered more comprehensive. 

*-- Elected politicians in Helena voted, in April, 1979, 
to continue the program under adverse market conditions. 
1979 contract prices plummeted to one third of 1978 
prices, and the first-year federal labour subsidy has 
been withdrawn. This financial crunch has stimulated a 
greater cost-consciousness in Helena. Officials now 
intend to log vehicle and crew performance and to start 
isolating buried costs. This climate of combined 
political endorsement and cost-mindedAess, appears to 
be an ideal municipal stance. . 

2 , 3,2. Kelowna, British Columbia: A Non-profit Company 
Multi-Material Program Including Curbside Col- 
lection, Drop-off Centre, and Processing 
Facility (Appendix 2) 

'fhe Kelowna Recycling Society operation is considered 
^y some federal (Department Of Energy, Mines, and 
Resources Canada) officials td be one of twb significant 
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source separation programs in Canada. (The other is 
in Ontario and is operated in East York, a Borough of 
Metropolitan Toronto.) While the KRS operation is beset 
by management problems and inefficiencies, it has the 
following significant aspects: 

- A diverted disposal credit is granted by the host 
municipality. 

- The program is linked to a wider network of source 
separation programs (the Recycling Council of British 
Columbia with seventeen member groups), and materials 
are marketed through this network. 

- Materials are hauled to market jointly with materials 
from a program in a neighbouring community. 

- Commercial, institutional, and industrial sources 
of recyclables are tapped in addition to residential 
sources. This factor is one mark of a comprehensive 
program. 

- Operations have been expanded from drop-off only, into 
residential curbside collection. 

- Extensive local public education is carried out. 

- A working relationship with local civic authorities 
has been developed over time, and closer integration 
with municipal refuse operations is under consideration. 

- Both fibres and glass are handled, making the program 
multi-material, another mark of a comprehensive program. 

- Special set-out containers have been provided in the 
curbside pilot area. 

- A relatively large equipment pool has been amassed and 
operations have been mechanized to a level which in- 
dicates success in applying bulk material handling 
techniques to source separation. 

2.3.3 Marblehead Massachusetts: A Municipal Multi- 
Material Program Featuring Compartmentalized 
Vehicles (Appendix 3) 

The Marblehead program is considered to be the most 
significant source separation program in the U.S. 
(although some, more recently implemented programs on 
the U.S. west coast are emerging as significant). The 
success of the Marblehead program, in which a 2 5% 
diverted disposal rate is achieved, is attributed to 
several key factors as follows: 

- An intermediate processor upgrades and markets 
recovered materials. This intermediary's operation 
eliminates the need for in-program processing and 
greatly reduces householder preparation effort. 

- A compartmentalized vehicle, for which a capital subsidy 
was made available by the federal government, is em- 
ployed in the simultaneous collection of several recyclable 
materials. Collection is characterized by certain 
inefficiencies (e.g. short crew days, crew over-staffing), 
and the vehicle is plagued by certain "bugs," but the 
compartmentalized vehicle is found to be more efficient 
than collection of each material in repeated collection. 
passes . 
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- The coMununity is marked by high soGioeconomic status 
which is thought to be the cause, along with program 
duration, of high participation. 

- The absence of local disposal options, and the high 
cost of regional refuse disposal, combine to make the 
program economically attractive. In the cost allocatidji 
approach employed in Marblehead, heavy refuse disposal 
dosts are credited to source separation when tonnages 
are diverted> (The cost allocation method itself is 
significant since it evaluates source separation in 
relation to overall waste management comts.) 

The Marblehead test program has made two notable con- 
tributions to the state of the art by providing for 
the design, testing, and evaluation of an efficient 
Collection vehicle; and by financing excellent documen- 
tatioh of program operation and ecQnqinics« 

2,3,4 Nottingham, New Hampshire: A Rural Town Multi^ 

Material Program Combining Materials Recovery and 
Refiise Incineratiog. 

The Nottingham prototype is the most comprehehsive souFee 
separation program in North America. Multi-material 
recovery from all local sources is integrated with 
disposal of the refuse residual. This program has beeil 
designed to meet the needs of a small rural area which 
has no conventional disposal alternative. The signif- 
icant features of the Nottingham program are as follows: 

- In addition to the recovery of recyclable newspaper, 
glass, and cans, the refuse residual is burned in a 
pyro lytic incinerator; also, a reuse component exists 

by way of a ghed designated for the exchange of reusable 
items . 

- Source separation is mandatory tor both resideints and 
commercial waste haulers who deliver to the site. 

The main motivation of the mandatory ordinance is to 
increase the technical and economic efficiency of the 
incinerator. A second motivation is to provide psy- 
chological reinforcement for patrons. (Sponsors of the 
program feel that people are more likely to participate 
if they know that their individual actions are matched 
by a majority of the populace) . 

- Processing activities, although beset by underutillzatlon 
of some equipment, are matched to local circumstances. 
Thfese local circumstances include the availability of 
surplus labour due to state laws which specify two staff 
persons during equipment operating periods; employment 

of a town truck to deliver materials to distant markets; 
low throughput due to low availability of materials, and 
therefore the need for longer storage between hauls; 
and tjie desire to achieve maximum revenue for high quality 
material. Processing therefore includes hand baling 
of newspaper, mechanical crushing of colour separated 
glass in a small glass crusher, and mechanical separation 
of ferrous from the more valuable aluminum cans, followed 
by mecbanical can flattening. 
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More significant than the features of the Nottingham 
program is the fact that over twenty other communities 
in New England have advanced the state of the art by 
adapting the prototype to local and regional circum- 
stances. Among the second generation programs, the 
tendency is toward regional facilities shared by several 
towns, and toward minimal in-program processing ac- 
tivities due to the employment of intermediaries for 
material transport and processing. The advantages of 
these new designs include: better utilization of equip- 
ment and labour due to avoidance of excess capacity 
and duplication at small local plants; economies of 
scale in processing larger throughputs; employment 
of more efficient bulk- loading container systems; and 
improved marketability of materials through centralized 
marketing. 

f, . 3 f 5 Seattle, Washington; A Municipally Sponsored, 

Business Operated Multx-Material Program Testing 
Financial Disincentives for Waste Generation 
(Appendix 5)" 

The significance of the Seattle pilot programs lies in 
the intent to assess the effect of combining source 
separation with monetary disincentives for refuse 
generation. At the six-month stage, data for test 
areas indicate the following tendency: The combination 
of source separate curbside service plus refuse dis- 
incentive results in slightly higher at-source par- 
ticipation and recovery, than is found in source separate col- 
lection areas without the waste disincentive; however, 
the waste disincentive alone has more impact on reducing 
refuse tonnages than either the combination of source 
separate collection service plus waste disincentive, or 
source separate collection service alone. 

Other significant aspects of the SORT program include 
the following: 

- The program is geared to testing the economics of 
curbside collection. The commitment to gathering hard 
cost data through rigorous monitoring , and the employ- 
ment of computerized data analysis techniques, are sig- 
nificant, even though, as a pilot program, economies 

of scale are lacking. 

- Higher market prices are achieved by the pooling of 
materials collected at curbside with materials collected 
through the collection contractor's drop-off centre 
operations. (The contractor operates "buy back" centres 
in the area. ) 

- A task basis for paying collection workers has been 
found to aid collection productivity. 

- Same-day curbside collection of refuse and recyclables 
has been found to be less efficient than collection of 
refuse and recyclables on different days. (The same 
recommendation has been made by consultants retained to 
evaluate the Marblehead program.) 

- Special storage set-out bags have been provided to 
householders . 
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- The curbside collection vehicle, a modified flatbed 
truck (which contains bins and can haul a trailer for 
extra capacity) , has been designed with a view to 
mechanical off-loading in line with post-collection 
warehousing requirements. 

2 . 3 . 6 Winnipeg, Manitoba t A Social Agency Newspaper 
Collection Program Emphasizing Skill-Building 
and Local Manufacturing (Appendix 6) 

Despite its single-material focus and lack of waste ?. 

management orientation, the WeatherCheck program has 
several significant aspects: 

- The collection stage is vertically integrated with the 
final manufacture of cellulosic insulation. This total 
system represents an ideal from the points of view of 
local economic development through waste recovery and 
avoidance of dependency on external buyers of recovered 
Hiaterials. Nevertheless, the collection program itself 
could be jeopardized if alternative "end" products are 
not manufactured by the company in the event that demand 
for insulation falls. 

- The composition of the labour force connects source 
separation with other social goals such as skill 
development for Native people (however, the relatively 
low wages paid may be considered exploitative) . 

- The intensive door-to-door personal canvassing of 
householders marks a substantial promotional effort, and, 
combined with the social goal of the program, may account 
for claimed high public participation. 

- A business-like management approach is taken, alonf 
with apparently professional financial planning. 



SECTION 3 

PRELIMINARY CONSIDERATIONS 
3. 1 Introdu ction 

Residential source separation may be defined as the 
segregation of recyclable materials from refuse in the 
household and the collection or delivery of these 
materials for eventual reprocessing. This definition 
could be expanded by including reusable materials which 
would be collected/delivered for eventual reuse. Two 
main advantages are associated with this waste manage- 
ment option. Source separation results in materials 
and energy conservation. It leads to community involve- 
ment and education in waste management. A third 
advantage is that, in certain circumstances, source 
separation may be accompanied by a reduction in refuse 
collection and disposal costs. 

Source separation programs began to appear at the birth 
of the North American ecology movement in the late 1960 's 
There are hundreds of programs in operation now. While 
source separation is associated with curbside collections 
and drop-off centres, there are many variations in system 
design, as will be seen in this report. Among the 
activities necessary for program implementation, three 
are key: obtaining markets for collected materials, 
developing an efficient materials handling system and 
achieving public participation. 

Many examples of significant programs and innovative 
practices hail from the United States. Some national 
differences are sufficient to render U.S. experiences 
inapplicable to the situation in Ontario. The different 
economic, political and social climate in the U.S. may 
be more conducive to source separation. It will be 
helpful then, to pinpoint national differences both as 
a caution to borrowing U.S. data, and as an illustration 
of favourable conditions for source separation. The 
following points are not statistically founded, but are 
believed to be valid conjectures. 

3.2 Factors Conducive to Source Separation in the U.S. 



Legislation : 

The U.S. federal Resource Conservation and Recovery 
Act (RCRA) of 1976, among its other provisions, 
proscribes unsound disposal and prescribes funding 
for the research and implementation of waste manage- 
ment alternatives. The Act encourages source 
separation and one of its first applications was to 
make residential source separation mandatory at 
federal military installations with more than 500 
households. Various state and regional governments ._ 

have also set deadlines for unsound disposal site ■ 
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slosures and have designated funds for public 
planning for alternatives. Refuse disposal is 
considered a national crisis, making resource 
recovery a public priority in the U.S. Except 
for a few officials in heavily metropolitanized 
areas in Ontario, this public urgency does not 
exist. This is because cleanups of open dumps 
have been carried out already and/or because open 
space is plentiful. The scenario of a small town 
faced with absolute loss of disposal options does 
not exist in Ontario. In the U.S. the new expense 
of sound disposal makes source separation more 
fincincially attractive. 

Another legislative boost to source separation 
comes from the U.S. Comprehensive Employment 
Training Act. This job-creation subsidy program 
funds workers in many U.S. source separation 
programs because skill spin-offs in truck driving 
and machine operation are possible for CETA workers. 
Evidence of this kind of funding exists to a lesser 
extent in Canada, 

It.* Resource inventorie'^s ; 

The U.S. public has been directly toitched by fossil 
fuel shortages since the winter of 1974, making 
energy conservation a convincing need. Resource 
inventories which show low U.S. domestic reserves 
in virgin materials, especially favour the reclam- 
ation of paper. The U.S. economy does not have the 
same stake in pulp extraction as does Canada, al- 
though pulp shortages have been forecast here lot 
the 1990 's. Not only perceived resource shortages 
but also a patriotic spirit of national self- 
sufficiency contributes to the fact that according 
to the U.S. Environmental Protection Agency almost 
every U.S. town has some form of source separation 
program. (1) 

U.: Waste Composition and Collectable Fractions: 

In the U.S. the predominance of one-way beer and pop 
containers in all but a. few states, contributes to 
the recoverable tonnages of lightweight but high 
revenue aluminum cans. Such containers are non- 
existent in Ontario under legislation aimed at source 
reduction. The presence of aluminum in the recyclable 
can category affects the applicability to Ontario of 
U.S. collection vehicle designs, processing activities 
and revenue data. In the U.S., the northwest enjoys 
a market for plastic, motor oil is being collected 
for re-refining, and markets for mixed (grades of) 
paper are more available. 
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D. Corporate Involvement in Creating Demand: 

The existence of a newspaper de-inking industry 
guarantees the marketability of source separated 
newspaper in several U.S. regions. No such indus- 
trial counterpart exists in Canada. In contrast, 
U.S. glass manufacturers have not been as eager 
to buy post-consumer waste glass as have Ontario 
manufacturers. Aluminum can companies are vigour-* 
ous proponents of source separation in opposing 
"bottle bill" legislation in the U.S., and because 
of energy savings, they support the manufacture of 
products from reclaimed materials. 

E. Intermediate Processing: 

Most multi-material source separation programs are 
found on the extreme U.S. west and east coasts. 
This is partly due to the location of markets for 
cans and glass and the availability of intermediate 
processors who upgrade low quality source separated 
recyclables. These intermediate processing companies 
were spawned by the joint public demand for reclam- 
ation and the reluctance of industry to accept con- 
taminated materials. The significance of medium- 
technology processing is that little preparation 
effort is required of participating householders, 
or of program sponsors, in a trade-off for lower 
materials revenues. Multi-material intermediate 
processing is non-existent in Ontario. The only 
departure from traditional metal scrap and paperstock 
dealer activity, is the planned glass benefication 
plant in southern Ontario. This plant will upgrade 
the quality of post-consumer v;aste glass and produce 
kiln-ready glass particles. 

F. Source Separation Advocacy: 

Public interest group activity is more vigourous in 
the U.S. than in Canada. At least four national 
groups have adopted waste management as a central 
issue, partly as a result of federal funding for such 
crusades. Local groups abound and directly sponsor 
source separation programs. Coalitions of ecology 
groups and other parties involved with source sep- 
aration are found in the extreme east and west. In 
Ontario's 800 municipalities, there are only several 
dozen community groups which operate source separation 
programs. There are no province-wide public interest 
groups with active source separation promotion ac- 
tivities. A Recycling Council of Ontario is currently 
emerging however, to fill this gap. Organized by a 
Toronto group, it is modeled on the Pecycling Council 
of British Columbia. 

I' 

£■- C. Entrepreneurial A_ctivity: 

I Commercial hauler involvement in source separation is 

'~ on the increase in the U.S. This is in response to 

." a nimiber of factors; pressures from municipalities 

who award haulage contracts; legislation against un- 
sound disposal sites; availability of demonstration 
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grants from government and industrial associations! 
better marketability of materials and the public 
relations value of recycling. There is also an 
evolution among U.S, ecology groups into non-profit 
recyclables hauling and consulting companies. This 
trend marks the end of the education-only aspect of 
source separation programs , and the beginning of a 
second generation of program sponsors that are in- 
creasingly cost-conscious, business-like and serious 
about diverting/conserving significant amounts of 
recyclable material. As this new non-profit business 
sector grows, conflicts arise with competing tradit- 
ional haulers. The opportunity seized by intermediate 
processors is another example of U,£, eht.repxeiieuri»l 
vigour . 

3.3 The Debate about the Compatibility of Three Waste 
Management Options 

Before looking at data about source separation programs 
it is instructive to review the current climate of dis- 
cussion in the U.S. about the compatibility of three 
waste management options. These are source reductiohi 
source separation and resource recovery. Reduction 
includes legislative and educational strategies geared 
to diminishing the amount of waste generated by the 
producing industries and the consuming public. Examples 
are container bans or mandatory deposits, tax disincen- 
tives for over-packaging, product design regulations and 
promotion of selective buying habits. Resource recovery 
is the mechanical separation of mixed wastes, diverting 
inorganic fractions to recycling. Organic fractions may 
be diver tad to energy recovery* 

At first glance these options seem compatible and indeed, 
much attention has been given to the heed for all three 
in a total package for v/aste management. But the battle 
lines being drawn in the U.S. and the economic realities 
of the options have implications for source separationj^ 
the topio of this repprt- 

&. Conflicting Views: 

Waste reduction and source separation are supported 
by public interest groups who value low-technology^ 
long range solutions to waste managemetit, and de- 
centralized, self-reliant coiwnunity structures . (2) 
These educators are joined by groups actually 
operating source separation programs and to a lesser' 
extent by businesses and municipalities (such as 
Seattle, Denver, Washington, D.C. , and Portland) 
undertaking source separation programs. The very 
few intermediate processors who depend on a certain 
throughput of metal and glass containers do not 
advocate source reduction (3) but all of the above 
applaud the flexibility and lov7 capital risk of 
source separation in responding to market mechanisms. 
These advocates are joined by the de-inking industry 
which has the most to lose if papers are burned for 
energy instead of recycled for fibre value. High- 
technology is viewed as high risk, polluting and 



socially destructive and is attacked for its zero 
impact on reduction. If mixed wastes are carted 
away to a mechanical recovery plant, the public 
will think that waste is not a problem. It is also 
feared that once a community commits heavy capital 
to such a plant, other options are foreclosed as 
the plant must be fed enough refuse to make its 
operation cost-effective. 

Resource recovery is supported, on the other hand, 
by municipalities faced with the need for immediate 
alleviation of mounting wastes when illegal disposal 
operations must be halted. Large waste management 
conglomerates and sponsoring industries are joined 
in their support for these plants by utilities who 
see Refuse Derived Fuel (RDF) as a substitute for 
dwindling or high priced fossil fuels. If these 
mechanical recovery proponents are to invest capital 
in plants, they require guaranteed amounts of refuse, 
both marketable inorganics and combustible organics, 
in order to finance the fixed costs of operation. 

Fiscal Realities: 

Taking a closer look at economic realities, source 
separation has the advantage of low capital costs 
but is making a small dent in v/aste quantities. In 
two early engineering studies, drop-off centres were 
foxmd to be capturing little more than 2.5% (4) of 
residential waste in localities v;ith programs while 
curbside collection programs were diverting an 
average of 4.8% of residential waste. (5) A 25% 
diversion level has been reached in the most suc- 
cessful U.S. test area. (6) To the municipal engineer 
faced with a capacity-filled landfill, these contri- 
butions are less than adequate. Resource recovery 
plants offer the highest potential for short-term 
solutions because they can process massive quantities 
of urban wastes. Yet existing mechanical recovery 
plants are frought with technical operating problems 
in addition to high capital costs. 

If mechanical recovery can be "de-bugged" and 
modified for local circumstances, the question 
for decision-makers will become one of whether 
the high-technology option can be flexible enough 
to operate with a fluctuating waste stream. The 
waste stream may change due to "normal" shifts in 
the economy such as the increasing use of plastic 
packaging and increased recycling of newsprint. 
There may also be engineered changes in the economy 
resulting from fiscal and regulatory measures 
related to disposal - 

Eight now in the U.S., measures are being taken to 
prevent fluctuation in the vraste stream. Adopting 
"flow ordinances", several cities served by mech- 
anical recovery plants have signed promissory 
agreem.ents to deliver guaranteed amounts of waste 
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W plants. I^enalfey fees are paid when minimum 
quantities are not delivered. There are also 
provisions that forbid access to plants for 
haulers who resell portions of their waste to 
secondary materials markets, which amounts to a. 
proscription of source separation. (7) Here is 
the dilemma. Without shared cost responsibilities, 
the financial losses due to free market and/or 
legislated changes in the waste stream, would be 
unfairly borne by plant owners; but these flow 
ordinances also prevent the implementation of 
cheaper, job-creating, long-range waste management 

,so^i^t_ipn.s» 

In order to assess the consequences of mixing waste 
management options, a study was done by a top official 
in the U.S. EPA. The study examines the impact of 
source separation and waste reduction on the economics 
of mixed waste recovery plants. The author assumes 
that 35% of residential and commercial waste is fibre. 
This is a national U.S. average, adjusted for fibre 
already recovered from the waste stream. He then 
shows how a hypothetical RDF plant is affected by a 
municipal source separation program that recovers 
10%-20% of the waste paper generated. Depending on 
whether the plant has a fixed or expandable service 
area, the increased disposal charge to cover fixed 
plant processing costs, would have to be $.71-$1.35 
per ton. For metal and glass fractions affected by 
"bottle bill" legislation, very tentative calculations 
depend on whether beverage containers alone are diver- 
ted from the plant or whether the absence of beverage 
containers renders the rest of the metal and glass 
front-end recycling economically unfeasible. With 
container legislation the net revenue loss to the 
plant would range from $.35 -$1.1 5 per ton of waste. (8) 

3.4 Summary and Conclusions 

IS, ffttiS^CT of economic, political and social cohdltions 
favour source separation in the U.S. more so than in 
Canada. These include: a national disposal crisis with 
a high public profile; legislation promoting waste 
managem.ent alternatives; government demonstration grants 
and job-training programs; resource shortages; high- 
revenue aluminum can relamation; newspaper de-inking 
plants; a growing multi-material intermediate processing 
industry; social organization advocacy of source separ- 
ation; entrepreneurial vigour of commercial haulers and 
non-profit companies. 

The debate about the eottipatibility of waste management 
options rages in the U.S. (9) This debate is in infancy 
in Ontario and may be able to be avoided with proper 
planning. Resource recovery while yet to be techno- 
logically perfected, has the capacity to realisticallv 
handle large amounts of waste, despite its capital cost 
and associated option-cutting effect on source reduction 
and separation. Source separation carries long-range 
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3ob-creation and waste reduction potentials, is cheaper 
and IS more flexible in a changing waste stream. The chal- 
lenge to policy makers is to combine these approaches 
and design cost sharing responsibilities so that: 
1) source separation and reduction options are not 
foreclosed, and so that 2) mechanical recovery plants 
are not rendered unfeasible when waste is diverted and/ 
or reduced. ^ 
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SECTION 4 

"flJTRODUCTION TQ 
SQURGE SEPARATION SYSTEM DESIGN COMPONENTS EXAMINED 

4,1 Interlocking Components in Various System Designs 

Residential source separation is the act of segregating 
recyclable/reusable waste material from refuse by the 
householder. Source separation can occur only where 
systems are in place for the movement of segregated 
materials from households to secondary material user 
industries. Such systems are called source separation 
programs or at- source recovery programs, 

A souroa Separation program is a set of activities 
Undertaken to procure, collect, and market separated 
material. Since there is no one uniform set of ac- 
tivities which is appropriate for all local circum- 
stances, source separation programs include a variety 
of system designs. For example, a program operating 
design may be as simple as separate collection of news- 
paper by spare municipal trucks which haul paper direc- 
tly to local market. Another program may be more com- 
plex with the collection of several materials through 
both pickup by special compartmentalized vehicles and 
delivery by individual householders to drop-off poihtSil 
this collection may be followed by processing and 
storage of materials at a central program site before 
materials are hauled to distant buyers.. 

Despite the variety of system designs found, all source 
separation program activities revolve around the three 
key system requirements of materia,! prpGuremgnt, col- 
lection, and marketing. 

Marketing is of paramount importance, since a buyer j, 
preferably within affordable hauling distance, must 
be found before program design can continue. Marketing 
activities include obtaining estimates of waste 
generation and composition so that the amount of 
available/recoverable materials can be discussed with 
potential buyers. The availability, distance, and 
specifications of buyers determine the number and kinds 
of fractions to be collected (and therefore the design 
of collection vehicles or drop-off points) > and the 
degree of material quality to be achieved. Material 
quality requirements, and to some extent market distance, 
will necessitate decisions about where and how, in the 
material flow, materials are to be upgraded and reduced 
in bulk. Such processing activities may occur in tlH 
household, and/or at a central site, and/or at an 
intermediary's site. Marketing also includes designing 
a method by which collected materials are transported 
to market. Marketing considerations affect all other 
aspects of design. 
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Collection from households can be accomplished by 
pickup or drop-off, or both in combination. In the 
latter mode, different kinds of drop-off points can be 
established, e.g. unmanned bins, manned collection 
centres, mobile sites. Such points can be established 
in single or multiple forms. Pickup can be accomplished 
in different kinds of vehicles ranging from unmodified, 
spare refuse collection trucks to specially designed 
compartmentalized vehicles for the concurrent collection 
of several kinds of materials. Opting for the pickup 
mode necessitates decisions about vehicle design 
(function and capacity) in conjunction with frequency 
of collection, integration of source separate collec- 
tion with refuse collection, and concurrent or non- 
concurrent collection of several source separated materials, 

If collected materials are not transported directly 
to local markets in pickup vehicles or vehicles which 
service simple drop-off points, then a handling facility 
must be established for the off-loading of collected 
materials. Such sites must be compatible with the 
design of incoming and outgoing vehicles. Other ac- 
tivities, performed at such sites are ultimately deter- 
mined by the availability, distance, and specifications 
of markets, although program priorities, not directly 
related to marketing, may determine handling facility 
activities, e.g. waste disposal, vehicle servicing, and 
so forth . 

In more complex program designs, the system require- 
ment of collection must be expanded to include handling 
{storage and processing) activities beyond the collection 
stage. These collection, handling and transport 
activities form the basis for an operating system whose 
design is linked to both material quality specifications 
(the result of marketing) and quantities recovered 
(the result of procurement) . 

Procurement covers the activities undertaken to recruit 
participants who supply the source separated materials 
to be collected and marketed. Procurement is partly 
a matter of conducting an initial and ongoing public ■ 
education campaign that is suitable for a given community. 
Procurement is also a matter of designing a collection 
system that is convenient, reliable, and visible. 
Some significant source separation programs are also 
trying to effect participation by introducing financial 
incentives, relaxed householder preparation requirements, 
specially provided containers, and mandatory bylaws. 

Underlying the three key system requirements of procure- 
ment, collection, and marketing, are parallel structural 
and measurement activities. 

A program must have a sponsoring body which will carry 
out feasibility research, marshal funds, design the 
program, and oversee ongoing operation. Sponsorship 
may come from the public, private, or third (non-profit 
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company, vdlunteer group, social agency) sector, or 
from a combination of these sectors cooperating with 
eat:hother. The sectors vary In their motives for 
establishing source separation programs and In the 
resources to be made available to prpgrams, 

dalculatloh of system CGst-revenue is a key activity 
in arriving at some of the raarketlng/collectlon-related 
decisions referred to above. Other data gathering 
and record keeping are essential to program evaluation 
and strearallriiijg, 

'Td summarize the foregoing discussion and to introduce 
the sections that follow, there are three key interlocking 
system requirements in a significant source separation 
program: 1) the carrying out of effective marketing 
activities; 2) the design of efficient operating 
systems; and 3) the achievement of optimal participation 
and recovery. In addition, such a program would be 
competently administered and staffed, and be committed 
to data gathering. 

in line with the foregoing list, the body of the repoirt 
starts in section 5 with structures, since a source 
separation program begins with organizations and 
individuals who sponsor, administer , and operate 
programs. The next section, section 6, treats marketinif 
the first and foremost system requirement. Sections 
7-10 focus on operating requirements and operating 
systems that have been/are being designed for low and 
high density population situations. Section 11 treats 
participation which is the third system requirement 
and a topic which Involves data gathering. Section 12 
concentrates on economic data. Sections 13 and 14 
deal with the two extra topics of legislation and special 
containers. These latter two topics are related to 
participation but deserve separate treatment after the 
main topics in the body of the report are covered . 

4 .2 Specific System Designs 

Sections 5-14 of the report deal with Individual com- 
ponents of souroe separation programs . Each component 
is assessed for its significance to the state of the art 
and its applicability to Ontario. But except for the 
presence of certain short program examples, the body 
of the report does not show how the various components 
would Interact in an actual program; consequently, six 
actual source separation programs have been chosen to 
Illustrate how the various components--structures , 
marketing, operating systems, participation, and 
economics — fit together in practice. None of these 
program examples should be considered as a model for 
emulation by Ontario, yet each of these programs has 
significant aspects which merit further consideration. 
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SECTION 5 

SPONSORSHIP, ADlCI'NISTRATION AND LABOUR 
IN SOURCE SEPARATION PROGRAMS 

. 1 Introduction 

This section focuses on the social structural side of 
source separation technology - who is doing what in 
implementing source separation programs,. A discussion 
of the human resources involved in source separation, 
is important for several reasons. 

Although source separation has its roots in the 
volunteer sector (the ecology movement of the 1960 's), 
the public (government) and private (business) sectors 
have become increasingly involved in source separation. 
The action and interaction among the three sectors in 
other jurisdictions, should be noted by decision-makers 
in Ontario. 

Among the three sectors, there are differences in 
motivation for involvement in source separation. The 
motives include goals as disparate as conservation, 
dollars, public relations, waste diversion and skill- 
training. There are also differences in available 
resources (funds, expertise, equipment, manpower) 
among the sectors. These differences in resources 
are reflected in further technical sections of this 
report. Taken together, these differences in motiv- 
ation and resources, have consequences for the present 
"image" of source separation, as well as its future as 
a waste management alternative. 

The following discussion will first outline the roles 
played by the three sectors in source separation program 
initiation and administration. Secondly, innovative 
trends are highlighted. The "who" of source separation 
would not be complete without a discussion of the "front 
line" workers who actually handle the materials. Refer- 
ences to these "front line" workers permeate the entire 
section. A detailed discussion Of the labour force is 
provided at the end when engineering studies on labour 
are s umma r iz ed . 



5 .2 The Three Sectors and Their Roles 

5.2.1 The Public Sector - Government 

A. National and state officials and their region-based 
counterparts, administer federal and state laws related 
to disposal, reclair.ation and job-creation. They lend 
technical and financial support to lower government 
levels, and to various other categories listed below in 
the private and yoluiiteer sectors. 
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B» County, municipal and town officials supervise 
local disposal activities. (Confronted with loss of 
conventional disposal options under legislation frorii 
upper levels of government, they tend to favour PX)F 
and mechanical recovery, as means of diverting 
significant amounts of waste from disposal.) They 
are the beneficiaries of federal and state waste 
iiianagement and job-creation funding programs. Their 
source separation programs are usually funded by 
cost-sharing arrangements among various levels of 
government. They contract for the services of Gori- 
sulting companies and commerical haulers. They alsd 
contract to sell municipally collected niaterials to 
dealers and secondary materials users. 

Administrators of municipal source separation programs 
may be part of the existing public works, sanitation^ 
roads or public health administration. Alternatively, 
co-ordinators are hired for a temporary period during 
program startup. Categories listed in the volunteer 
sector and the three categories of materials buyers 
often take a role in initiating municipal programs 
and in carrying out public education once programs 
,ixe implemented,, 

5.2.2 The Private Sector - Business Enterprise 

A. Private garbage haulers, or divisions of national 
waste management companies, contract with cpunties, 
municipalities and even with individual homeowners 
where they are licensed to operate as refuse eollecfcors* 
Their interest in source separation programE fluctuates 
with materials market prices. The trend for municipal- 
ities to contract separate CDllections to this category 
is gaining momentum. 

B» Secondary materials user industries and their 
associations promote and co-sponsor local reclamation 
programs. Co-sponsorship with municipalities and 
volunteer groups m.ay include one or a combination of 
the following services : 

■^ printed implementatioh materials 
-■ expert consultation 

- provision of, and "free" pickup of, containers 
at collection centres or central (disposal) 
facilities where curbside collected materials 
are off-loaded 

■'-' provision of equipment for glass and metal 
volume reduction 

- publicity grants 

- contract to purchase materials 

- financing of program overhaul or evaluatiOii 
by consulting com.panies 
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This category includes glass container manufacturers 
and their associations; the aluminum and steel industry; 
the paper recycling industry; other paper manufacturers 
and their associations. 

C. Consulting companies are retained by federal, county 
and municipal governments and by secondary materials 
user industries to design, streamline and evaluate prog- 
rams. They are seldom hired by volunteer groups. 
Consulting engineers m.ay have once worked with ecology 
groups, non-profit reclamation companies, private haulers, 
secondary materials user industries and government or 
with a combination of these under umbrella organizations. 

D. Non-profit companies are a relatively new addition 
to the source separation scene and stand somewhere 
between the volunteer and private sector. They are 
classed with the latter here because their curbside 
and collection centre operations resemble businesses. 
Most of these companies have been spawned by ecology- 
groups in an effort to undertake practical demonstration 
programs. These companies are vigorous advocates of low- 
technology source separation programs and differ in their 
acceptance or rejection of mechanical resource recovery 
and RDF plants . 

In communities where franchise mechanisms are under 
discussion (The community is divided into workable 
sections for private garbage haulers who contract 
directly with householders. Only one hauler would 
be licensed to opera.te in a given area as opposed to 
several competing haulers) , non-profit com.panies fear 
the loss of prized recycling households. They are 
increasingly seen as a threat by local haulers because 
of amounts diverted from disposal. 

E. Interm.ediate processors sort and upgrade several 
source separated fractions. (This category is dis- 
cussed in detail in Section 10.) They are opposed to 
mechanical recovery of mixed refuse, to RDF plants and 
to refillable container legislation — waste management 
options which could cut into their supply. These 
processors acquire (usually buy) m.aterials from munici- 
palities, charitable groups, non-profit companies and 
ecology groups, and resell to other dealers and 
secondary materials users. They are beginning to 
attract financing by major banks and are seen as valuable 
for job-creation opportunities. They co-sponsor local 
reclamation parograms in the same manner as do secondary 
materials users. 
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S% Secondary materials dealers buy and upgrade 
single source separated fractions for resale. 
(The single fraction may include different colours 
of glass or different grades of paper.) They may 
co-sponsor collection programs in the same manner 
as do secondary materials users and intermediate 
processors. Paperstock dealers may also contract 
with a municipality to provide a collection system 
in return for revenue sharing. Besides paperstock 
dealers, this category includes cullet dealers and 
the detinning industry. 

5 , i * 3 The Volunteer Sector 

A* National public interest groups promote source 
separation. At least four national U.S. groups have 
adopted solid waste as a major concern: The League 
of Women Voters, The National Wildlife Federation, 
The Environmental Action Foundation and The Institute 
for Local Self-Reliance. The League of Women Voters 
and The Environmental Action Foundation are federally 
funded to produce implementation manuals and other 
promotional materials for source separation. The 
National V'Jildlife Federation is federally funded to 
hold regional workshops in rural areas in order to 
animate communities in the search for alternatives 
to disposal. The Institute for Local Self-Feliance 
is an advocacy organization, whose main spokesperson 
has been criticized for exaggerating the advantages 
and breadth of source separation at the expense of 
reality. The same criticism has been leveled at west 
coast ORE Plan proponents whose claims have been called 
mythical and counter-productive at a time when source 
Sgijparation needs realistic appraisal. 

B. Ecology and naturalist groups operate local collec- 
tion centres and curbside programs. They are resorting 
to more business-like procedures and some have evolved 
into non-profit companies. 

C. Service clubs and charities such as scouts. Women's 
groups, church groups and other fund-raising organiza- 
tions operate depots and hold curbside collection drives. 
Their motivation differs widely from the ecologists. 
Some fears have been voiced from this category about 
franchized private haulers and municipal curbside pro- 
posals — fears that their fund-raising efforts would be 
impeded. At least one article written by a secondary 
materials user industry claims that not only can municipal 
and Charitable collections coexist without a loss to either 
but also that tonnages will be higher for each due to 
heightened publicity. (1) There is often a eo-sponsorship 
of collection programs with dealers and secondary materials 
users. _ Alternatively these groups offer publicity services 
to municipalities if their main prograjd is not solely 
fund-raising* 
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D. Umbrella groups are classified with the volunteer 
sector as they play a networking and lobbying role; 
however, their membership may combine part or all of 
the categories mentioned so far — members differing 
widely in motivation but holding a common concern for 
reclamation. Both California and Massachusetts have 
local federations pressing for low-technology source 
separation. 

E. Social service agencies include sheltered workshops 
for the mentally and physically disabled; youth employ- 
ment or delinquency prevention programs; probation, 
parole or prisoner rehabilitation programs; job-creation 
programs for the unskilled employables among racial 
minorities. This category is playing a role in providing 
labour for source separation programs sponsored by the 
public and private sector and other volunteer sector 
categories. Alternatively, these agencies run autonomous 
source separation programs with the double goal of skill 
acquisition and resource conservation. Indications are 
that the addition of the rehabilitative goal has a high 
public relations value, resulting in heightened public 
participation in reclamation efforts. (The same may 
also be true of the service club/charity category where 
the motivation is primarily profit.) 

Comment: The volunteer sector, especially subcategories 
A, B and D, plays an important advocacy role for source 
separation. The pressure of ecology, public interest 
and umbrella groups may sustain public or private source 
separation programs operating at a loss or costing more 
per ton than refuse management. Both municipalities and 
private haulers recognize the public relations value in 
running source separation programs that are unprofitable 
from a strict dollar point of view. (2) The acceptance 
of post-consumer waste (as opposed to in-plant waste) 
by large secondary materials users is not only a response 
to energy, pollution and financial savings, but also a 
response to public relations value in recycling. 

5 . 3 Innovative Trends among Sectors 

5.3.1 Municipal Use of Private Haulers 

Municipalities are turning to the private hauling sector 
for source separate collection. Using private haulers 
is thought to be more economical (than expanding municipal 
operations) for source separate collection when municipal 
crews and equipment are already used to capacity for 
refuse collection. The private sector is seen to be more 
diligent with respect to expenditures, streamlining and 
marketing in order to maximize profits or at least break 
even. 
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There are two main types of contracts between muni* 
cipalities and private haulers. A contract with a 
municipality may stipulate that the hauler collect 
materials in return for the revenues. The city 
incurs no out-of-pocket costs and achieves a 
reduction in the amount of v/aste for collection 
and disposal. Alternatively, a hauler or paperstock 
dealer may contract to provide separate collection 
services and pay the municipality a set or guaranteed 
fee per ton of collected materials. As in Fullerton, 
California, the city would be paid part of the revenue 
and still enjoy a reduction in waste quantities. (3) 
The attractiveness of both options, especially the 
latter, is a function of market price. Only one example 
was found where a garbage collection and disposal con- 
tract stipulates a source separate collection. (Such a 
specification would not seem unreasonable where markets 
are favourable.) In Mankato, Minnesota private haulers 
must adapt their service to a household separation 
program. (4) 

5 . 3 * 2 Co-operation among Sectors 

As communities in the U.S. are under increasing pressure 
to close illegal dumps, this crisis situation has led to 
new trends in co-operation among sectors. Brought 
together in problem-solving committees, it is not unusual 
for the following division of tasks to evolve: 

.^ Planning: coftsultants, local, state, and federal, 
officials, national and local public intetest 
groups, non-profit research and design companies, 
intermediate processors, umbrella groups. 

» Collection system: municipal crews or private 
haulers supplemented by ecology volunteers, 
job-creation grant workers, social service 
agencies. 

- Processing equipment, storage container provision 
and hauling: municipal, private hauler, inter- 
mediate processor, secondary m.aterials user, local 
isusiness donor . 

- Marketing services: intermediate processors, 
municipal officials, ultimate users* 

*- Publicity: local groups, any level or combination 
of material buyers, municipal officials. 

- Administration: four government levels, private 
haulers, volunteer groups/individuals. 

'- Evaluation: municipalit,ieSf oahsult^aats , voljihteer 
groups . 

Silch a large cast may not be found where finding alter- 
natives to disposal is less pressing. A survey of New 
England mayors, for instance, found that garbage is a 
number one concern. (Another survey found that the 
source separation program ranks above all other local 
services in popularity in Nottingham, New Hampshire.) 
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Examples ; 

Some examples of unique co-operation include the 
following: (Most examples below and following have 
been frequently footnoted in other report sections.) 

^w In the State of Oregon, the differences between 
public interest groups/non-profit companies operating 
reclamation programs and the public sector is almost 
non-existent in an atmosphere of unanimous commitment 
to source separation. 

B. In California, The California Resource Recovery 
i^ssociation binds private haulers, consultants, 
municipal officials, civil servants and ecologists 
under one umbrella initiated by a secondary materials 
user — The Garden State Paper Company which makes 
recycled newsprint. 

C. The famous Nottingham recycling/incineration system 
was designed by a non-profit ecological research group 
called Recycling and Conservation, Inc. (Kittery, Maine) , 
which worked in close partnership with rural extension 
services at the University of New Hampshire at Durham. 

A second-generation Nottingham System proposal, once 
under consideration for Lincoln County, Maine, was a 
combined effort of the same R & C, Inc., and local 
county planners. Introduced to the public in workshops 
held by the National Wildlife Federation, this proposal 
was rejected by a local citizen task force, and a new 
system was designed by a national consulting company, 
SCS Engineers, Inc., whose eastern office is headed by 
a former owner of a source separate collection company. 

D. The National Wildlife Federation's efforts in Helena, 
Montana, graduated to a local citizen task force as have 
their other workshops in the mid-west, northeast and 
southeast. The task forces conduct feasibility studies 
and make recommendations to local councils for source 
separation programs where feasible. 

E. Branches of the League of Women Voters work with 
local municipal officials all over the U.S. in source 
separation program publicity development under 
Environmental Protection Agency grants,. 

F. The massive National Black Veterans Organization 
program for collection, processing and marketing 
materials, involves heavy links with local county and 
municipal officials around Washington, D.C. The prog- 
ram includes the equipment and marketing services of 
Resource Recovery Systems, Inc., a Connecticut based 
intermediate processor. 
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#i Ecocycle of Bptilder, Colorado has the goal of 
developing a model separate collection system that, 
may be duplicated. They are presently conferring 
with officials of five interested nearby cities 
about setting up independent corporations in each 
location . (5) 



5.3.3 Use of the Social Service Labour Pool 

The use of the social service labour pool in private 
and volunteer and sometimes public sector source 
separation programs, not only provides low cost 
labour but also achieves the three following results; 

- Perceived benefits of the reclamation program 
jtiay increase when source separation is assoc- 
iated v/ith the rehabilitation of social problem 
t ar ge t gro up s . 

** As labour is subsidized, the program may break 
even or generate a profit more readily than if 
paid labour were the only option. (The luxury 
#f cheap labour may also cause a program to be 
run less efficiently. Furthermore job-creation 
grants may create a dependency on subsidized 
labour, making it unlikely that the program 
Would ever be self-sustaining.) 

■^ The skill training and employment potential 
of source separation programs helps to over-" 
come public fears that an environmentally- 
sound economy means fewer jobs. 

These benefits also occur when social service agencies 
spawn their own autonomous source separation operations. 
Following are some examples of the rehabilitation labour 
pool: 

Examples : 

M» The U.S. federal government funds job-creation 
progrsims through the Comprehensive Employment Training 
Act (CETA) . Several source separation programs run by 
private haulers, municipalities and non-profit companies, 

and examined in this research, have CETA workers on staff. 

B. In Areata, California, a non-profit business called 
Areata Community Recycling Centre, runs a town and rural 
depot system. Paid persons, CETA workers and local 
volunteers are helped by people sent by the courts to 
"do time" for parking tickets and other small offences. 
A notable contribution of a publicity poster design cam.e 
from an artist who was "sentenced" to A.C.R.C. 
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C. Residents Recycling, a program run by officials in 
the Cambridge Housing Authority, employs youths from 
public housing projects to collect source separated 
recyclables from tenants. 

D. The National Black Veterans Organization has 
received heavy CETA funding for a national model 
business venture involving collection, intermediate 
processing and dealership. 

E. In San Luis Obispo, temporary help is periodically 
needed by the private hauler for loading stored paper 
into large vehicles for transport to market. Labour is 
provided by a local prison for the cost of one super- 



F. Project Arrowhead, a sheltered workshop in Duluth, 
Minnesota, runs an urban collection and rural satellite 
depot program staffed by handicapped persons. Adminis- 
trators know that the program would not be economically 
viable in its present design v/ithout heavy subsidies. 

G. The Portland Recycling Team justifies its use of 
CETA workers by citing the employment spin-offs for 
truck and processing machine operators. As front-line 
workers may not themselves be ecologists, PRT adminis- 
tration emphasizes personnel management as v;ell as 
technical training. Equal emphasis is placed on other 
social goals (besides the separate collection) , such 
as stabilizing the economy, innovative end uses for 
fractions and urban renewal in v/arehouse locations. (6) 

H. Ecocycle of Boulder, Colorado, prides itself with 
the best Saturday collection scheme in the U.S.A. 
Unable to pay workers, this non-profit company "sub- 
contracts" to school bands and other youth groups for 
a flat rate of $250 per day. The program is publicized 
with the joint goals of ecological preservation and 
community development through youth activity. 

Comment : When contacted, xione of these groups had 
systematic accounting procedures for the impact of 
subsidies on labour costs, although they all agree 
that cost analysis is important. Some think that 
they could break even or make a profit if these 
labour subsidies were to be withdrawn. 

5.3.4 The Emergence of Mon-Profit Businesses 

Implicit in some of the above examples (PRT, A.C.R.C, 
Ecocycle and many others not cited) is the emergence 
of source separation companies, evolved from ecology 
groups. These companies are outside the pall of 
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traditional waste hauling, dealing and brokering. They 
are motivated more by ecological and educational concerns 
than by profit* This new sector is experiencing internal 
and external conflicts. 

Crippled by a lack of business expertise in their late 
sixty's idealism, many groups have acquired business 
acumen over the decade. Many are concerned about keep- 
ing their "conscience" in a competitive business climate 
and are resisting the tendency to become scrap dealers. 
Generally the source reduction and reuse philosophy is 
preserved. These groups tend to be dependent on grants^; 
are expert at marshalling donated help and services, 
operate with low costs per ton, but are weak in hard 
post data analysis. In some localities the non-profit 
groups are warring with commercial haulers who perceive 
a threat from reduced disposal quantities as a result of 
source separation. These new businesses are critical of 
the commercial sector's source separation efforts, which 
are vulnerable to market price slumps and tend to be 
aiified at only profitable fractions. 



5.4 The Conventional Labour Force in Public and Private 
Programs _^____^__ 

The labour pool that has not been discussed is the 
conventional labour force in municipal and private 
source separation programs. This core work force 
deserves special consideration because paid labour 
adds high costs to source separation budgets. While 
labour productivity measures are rarely calculated 
for volunteer, social agency and non-profit company 
labour, there are several available consulting studieis 
which take a harder look at labour requirements and 
Gosts for municipal and commercial source separatioji 
programs, Seyeral examples follow: 

a.' 

5.4.1 Curbside Collection Studies 

A. Quantitative Research: 

A 1974 study of twenty-two curbside programs compares 
two collection systems. In the five rack approaches 
(four municipal, one private), crew sizes average 2.8 
men and are the same (crew-sizes) as before the separate 
collection system.s were implemented. In all case study 
locations, despite different participation rates, crews 
are able to absorb the extra time required to load racks 
at collection stops, transfer paper to bins when racks 
fill before the body (of the truck) , to imload racks at 
central facilities and to drive the paper to paperstock 
dealers. Workers used to assist in these extra source 
separation tasks are from existing labour pools but 
their wages are not allocated, to the source separatioij 
programs; consequently, the "fat" in the total 
refuse system absorbs the extra labour costs required 
by source separate collection. 
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In the eleven municipal separate truck approaches, only 
two cases use part-time hires to supplement crevs^s from 
existing/reserve labour force. (In multi-material 
programs, only one fraction is picked up at a time.) 
No one-man, side-loading vehicles are used and the 
authors conclude that crew sizes, averaging 2.8 men, _ 

are too large for rear-loading packers picking up small I 

amounts of recyclables at curbside. As labour costs are • 
not allocated to source separation, these excessive crew 
sizes are absorbed by the refuse collection budget. How- 
ever, paring crew size would have a favourable impact on 
net savings to the total system (garbage and recyclable 
collections) as shown in a simulation analysis. In terms 
of productivity, authors find that separate truck crews 
collect an average of 5,5 tons of newspaper per day, 
1.7 tons of glass/day and 1.1 tons of metal/day .( 7) 
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B. San Diego, . California, Case Research: 
Characteristic of the systems approach, labour require- _ 

ments for a source separate collection program cannot be ■ 
estimated in isolation from such variables as vehicle, ■ 

frequency of collection, publicity, participation rate 
and haul distance to central facility. In early 1976, 
consultants were hired to streamline San Diego's 
inefficient separate truck collection system which 
v/ould have to be either improved or discontinued, once 
the City's grant for GETA workers expired. After exam- 
ining five options, the authors propose the integrated 
rack approach as a solution. This approach would allow 
cost-effective collection and transfer at existing 
participation rates v/ithout the CETA workers. (8) 
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C. Helena, Montana, Case Research:- I 
Modeling their work on existing consulting methods, a ■ 
local citizens Task Force made a detailed proposal to 
their City Council for the rack system of newspaper 
collection. In their feasibility study, members 
dismiss a one-man pickup truck approach and a two-man 
separate truck approach for several reasons in addition 
to cost. Using a series of simple formulas, the citizens 
fed in rates for paper generation and participation as 
well as estimated times for pickup and off-loading 

operations for each trip to the central facility by ■ 

available crews. They estimate that the rack option ■ 

using existing refuse crews, is not only cost-effective 
but also, taking into consideration wage rates and 
estimated revenues, prof itable . (9) 

D. Palos Verdes, California, Case Research: 
^oiother example of the connection between manpower and 
collection vehicle design was an experiment in Palos 
Verdes, California. Due to the space constraints of 
conventional racks, a normal packer was modified for 
test purposes. A bucket loader was installed to lift 
nev/spaper into a special large compartment in the 
upper front bulkhead of the packer. At first it was 



found that the one-ir.an crev; could not absorh the 
incremental time requirements of separate collec- 
tion. There was the need for manual off-loading 
at the central facility, and there were irritating 
waiting periods on the collection route, vzhen the 
dismounting driver forgot to activiate the slow- 
paced, low-capacity bucket mechanism. But m.odifi- 
cations, made or recommended, cut labour route 
time in half and eliminated manual off-loading, 
fietter transfer facilities, improvements in bucket 
speed and relocation of loading controls--coupled 
with driver f amiliarizatidn , these modifications 
made the collection system cost-effective . (10) 

E. San Luis Obispo, California, Case Research: 
In San Luis Obispo, where a container train is used 
by a private hauler to collect itietal, glass and paper, 
two full-time men are required for collection and 
handling of an average of sixteen tons per day. 
Labour requirements are as follows: 

« Collection : Route loading responsibilities 
include quality control for three categories 
of materials. Calling cards are used to alert 
householders to violations of separation re- 
quirements. The tv7o-man crew finishes the 
route in six hours, but spends another tv/o 
hours off-loading, transferring materials to 
storage and crushing cans. At ?4.00/hour 
plus benefits at 1978 U.S. rates, this cxew 
costs $1, 872/month- 

«* jlaterials handling: Off-loading and trans- 
ferring materials to storage containers take 
two to three hours per day and are the res- 
ponsibility of the collectiDn crew. The 
crew makes two to three trips per day to a 
central facility, but at peak periods, when 
set-out participation is high, additional 
help is required for handling so that the 
collection crew can return to the pickup 
route. This help is provided by adminis- 
trative wo r k e r s . 

- Administration: The little supervisory 
assistance required by the company includes 
responding to complaints about missed collec- 
tions, helping the collection crew to improve 
materials quality control and occasional 
assistance in off-loading and processing 
materials at peak collection periods. Sub- 
stantial administrative inputs from other 
sectors include consulting services and 
project management (funded by the federal 
and municipal governments respectively) for 
the design, publicizing and evaluation of 
the program. (11) 
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r. Somerville and Marblehead, Massachusetts, Case 

Research : 
These tvjo U.S. multi-material (paper, glass, metal) 
collection test programs have been evaluated jointly 
by consultants retained by the U.S. federal govern- 
ment. Marblehead recovers 24.4% of residential waste 
and Somerville • s recovery rate reached 8.1% before the 
program collapsed. Consultants' labour evaluatiojis 
are summarized belovv^. 

1) Somerville : Two crews of three men each worked on 
compartmentali2ed recycling trucks and one crew of four 
vjorked on a flatbed truck. The large crews (driver and 
two collectors) were chosen because narrov/ streets and 
high residential density enabled both sides of streets 
to be worked simultaneously with little idle time (dead 
time) for any worker. The flatbed truck's two collectors 
handed recyclables to a third stacker/sorter standing on 
the truck because this truck lacked the hydraulic buckets 
of the special recycling trucks. The flatbed crew v/as 
brought into service because the first two recycling truck 
crews could not handle material overload. In Somerville, 
initial staff training efforts were undercut by the need 
for additional personnel, and the constant exchange of 
staff between recycling and normal refuse operations. 
Strikes and labour problems made recyclables collection 
service unrelic±>le and data gathering forms were not 

filled in by the collectors. Assignment to recycling was 
voluntary and work days were shorter than the national 
average. A productivity measure, based on monthly re- 
covered amounts, indicated that .9 ton per hour was 
collected by each crew of three. 

2) Marblehead : Despite the capability of two-m.an crews 
to service Marblehead, three-man crews are used on the 
two compartmentalized recycling trucks. No training was 
deemed necessary as staff were familiar with the program. 
rationale from a previous separate collection scheme . 
Assignment to recycling crews is not voluntary and work 
days are also shorter than the national average. A 
productivity measure of 1.3 tons per hour per crew of 
three is available from precise data-gathering by crew 
members. Under the old system a single packer truck with 
a three-m.an crew collected four classes of recyclables 
once per month, each fraction in a different vreek. Pro- 
ductivity then was 1.2 tons per hour per crew of three. 
As the second weekly refuse collection day has been 
eliminated in Marblehead, collection of recycla.bles on 
that day is expected to speed up. This is because col- 
lection crews will be able to identify recyclables 
vv'ithout checking to see if containers hold trash or 
recyclables. 



Among the recommendations for source separate collection 
Eystein. design, there are four related to manpower in the 
above study. (These labour recommendations assume 
single-pass curbside collection of multi-materials by 
compartmentalized truck.) 
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- Two-man erews (driver and collector) , or even a 
one-man crew should be used. 

- Source separate collection staff should be choseil 
froia volunteers so that rivalry does not develop 
With normal trash collection staff- 

- A slightly longer average work day for recycling 
crews than for refuse collection workers is 
appropriate . 

- Recycling crews should be able to service 800 homes 
and collect five tons per crew day. 

The crack recycling teams garbed in special uniforifis 
never materialized in these two communities, but 
productivity measures for two-man crews in Marblehead 
are viewed as encouraging, (Such measures were obtained 
when temporary staff shortages necessitated smaller 
crews.) Efficient recycling crews can enable a munici- 
pality to cut back on normal trash crew routes despite 
the delicacy of labour relations where layoffs are an 
issue . (12) 



5,4.2 Collection Centre Studies 

A. Quantitative Research i 

An early study of U.S. collection centre labour require-^ 
ments looks at six citizen, one commercial and six muni-' 
cipal depot systems* Labour falls into four categories 
with the respective person-hours per ton listed (regard-' 
less of whether labour is paid or unpaid) : 



Table 1: Collection Centre Labour Requirements 

Expressed in Person-Hours per Ton of 
Recovered Material 



Person-Hours/ 
Ton Recovered 



Category: Labour Activity 



Patron Assistance: Helping to unload 
patron vehicles, directing patrons to 
unloading locations, and answering 
questions about material preparation 
requirements . 



a. 2 
(5 centres) 



Material Processing: Sorting improperly 
deposited materials (upgrading) and/or 
reducing the volume of delivered materials, 
e.g. glass and can crushing (most centres), 
paper baling (two centres) and no proces- 
sing (four centres) . 



%*4 

(9 centres) 



Transportation: Gathering materials from 
a collection centre for transportation to 
a central location in the case of the five 
satellite operations and/or to a secondary 
materials dealer/user- I 



4.1 
(4 Centres) 

10.5 
(10 centres) 



Administration: Supervisory and/or 
clerical activities 



1,5 
(11 centres) 
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Labour Activities : As implied in the right hand column 
above, there are wide variations in how labour is used. 
Only one centre uses labour for all four tas}:s- Among 
the three satellite operations that have materials 
picked up by a central body, economies of scale result 
because fewer labour hours are required for milk-run 
pickups. Several centres receive material storage 
bins and transport services from haulers in trade for 
lower revenues which nearly eliminates labour needs 
for processing and transport. 

Paid Labour : Regarding labour costs (wages and benefits, 
if paid, fo"r activities in above chart) , the three types 
{citizen, commercial, municipal) of collection centres 
differ widely. Citizen-run centres use the most unpaid 
volunteers. They are able to pay for some labour through 
federal work-study programs and material revenues. At 
one citizen-run centre, labour and administrative services 
are donated by city employees. Generally, labour costs 
per ton recovered are the lovi/est at these citizen-operated 
centres. All six municipal centres have (paid) labour 
costs that exceed revenues or credits from reclamation. 
Use of reserve labour forces means that costs are borne 
by city treasuries. Municipal labour is also subsidized 
by federal job-creation grant programs as is done in the 
two municipal centres with the highest labour costs per 
ton. (Paid labour dollars are not outlined here because 
they bear little resemblance to current v/age expectations.) 

Paid Labour Related to Materials Handled : Looking at 
paid labour on the basis of material type, newspapers 
involve the least labour costs per ton, especially for 
centres provided Vi/ith storage containers by haulers 
(less than $l/ton) and for centres that bale paper to 
facilitate handling and to increase revenue ($6 and $8/ 
ton) . The highest labour costs per ton of paper are 
incurred by satellite operations which have high inter- 
nal transport costs ($10 and $23/ton) . For glass, the 
lowest labour costs appear at two centres which let glass 
fall down a chute as a volum.e reduction technique (less 
than $2/ton) . The paid labour cost per ton of glass 
escalates v;ith the following three conditions: no volume 
reduction {$5/ton) : satellite collection by a central 
body ($23 and $27/ton) ; independent delivery to market 
by individual satellites ($92/ton) . For tin cans, three 
centres avoid volume reduction and consequently have the 
lowest labour costs ($4 to $8/ton) . The rest expend 
time to reduce volume without the compensation of weight 
(due to the lightness of metal) , resulting in labour costs 
of $20 to $70/ton, soaring to $245/ton in the satellite 
system with independent hauls to market. Aluminum resen.- 
bles tin except in two extreme cases that incur labour 
costs of $950 and $1100/ton for transportation. (1974 
U.S. dollar figures are shown here for contrast purposes 
only. ) 
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Labour Productivity : A labour productivity measure is 
developed for each centre by determining the number of 
person-hours spent (on activities in above chart) per 
ton Of materials recovered. Citizen run depots average 
7.5 person-hours per ton of recovered material. For 
the commercial operator, labour per ton equals 3.7 hours. 
Public collection centres have a 9.2 person-hour per t®n 
average. For all centres, labour effort amounts to 8 
person-hours per ton of materials reclaimed. On the 
basis of this small sample the authors conclude that 
labour is most productive in commercial centres, fol- 
lowed by citizen and public operations respectively. It 
is interesting to note that if one inordinately labour 
intensive citizen centre is deleted from the calculation., 
Citizen centre productivity increases to 3.3 hours per 
tiJn.(13J 



B. Nottingham System, Case Research: 

Based on source separation, this system has been desigriea 
for a small rural town (Nottingham), and is being modified 
for and implemented in other similar areas in the north- 
east U.S. At the Nottingham town "recycling plant", 
reclamation is combined witli incineration of non-recyc- 
lable refuse. It is the processing of glass, metal and 
paper for shipment to market that necessitates heavY 
labour inputs (coupled with labour safety laws v/hich 
prescribe solo machine operation). Two paid attendants 
work two eight-hour days per week, supplemented by another 
half-day per week worker during busier summer months. 
Administration and marketing is done by a volunteer. Paid 
labour in 1976 came to $5 320. U.S., about three-quarters 
of the net operating costs for the combined reclamation- 
incineration system before revenue from material sales. 
Taking revenues into consideration and total tonnages 
reclaimed, it appears that labour amounted to $30/ton ih 
1976 when the net operating cost was $4221. Two conflic- 
ting reports about labour productivity appear in studies 
about Nottingham. Labour requirements for the processing 
of recovered materials are either Galculated differently, 
or processing effort has decreased over time for all but 
glass fractions* , 



Jable 2: Nottingham Centre Labour Requirements Expresse4 
in Person-Hours per Recyclable Ton Processed 



Becyclable Category 



glass 



tiji cahs 



aluminum 



newspaper 



♦Average (all materials) 



Year 



Person-Hours/Ton Processed 



2-. 3 



4.9 



12.3 



2 .4 



1977(14) 



2.3 



7.0 



17.8 



4.7 



8.0 



1975(15) 
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♦Inflated by aluminum which brings in high revenue, 
thus off-setting preparation time. 



5 . 5 Summary and Conclusi ons 

In jurisdictions outside of Ontario, the follov/ing 
trends are occurring: 

- Private garbage haulers are playing a greater 
role in source separation. This is partly due 
to the fact that municipalities are contracting 
out more v/aste management tasks to private 
enterprise, perceived as better able to run 
efficient operations. The trend is also partly 
due to the fact that U.S. markets are more secure; 
therefore source separation is attracting private 
enterprise. 

- The cogency of finding sound alternatives to 
illegal disposal facilities unites public, 
private and volunteer sectors in national, 
regional and local problem-solving activities.. 
There are political and practical advantages 
in this pooling of expertise. 

" - Innovative use of the social service labour pool 
is on the increase. Funding programs for job- 
ereation assign labourers to ongoing source 
separation programs and fund agencies who them- 
selves operate programs. This labour pool is 
comprised of delinquent youths, racial minorities, 
legal offenders, and handicapped persons. Several 
advantages are associated v/ith the use of the 
social service job sector : 

Si- "Free" or low cost labour. 

- Higher public participation when external 
ecological benefits are broadened to include 
rehabilitation of problem social groups as 
additional advantages of source separation* 

- Job-creation spill-over for the individuals 
"employed" and for countering critics of 
environmental projects. 

- A broadened funding base for financing source 
separation. 

- Evolving from earlier ecology groups, a new non- 
profit source separation business sector is emerging. 
These businesses still wear some of the marks of 
their infancy (dependency on grants, reduction/reuse 
philosophy, interest in unprofitable fractions) . In 
som.e locations, their existence is perceived as a 
threat by waste haulers, secondary materials dealers 
and proponents of mechanical recovery. 






These trends in the U.S. have consequerices fbr Ontario 
government policy-makers and funders. At the current 
stage in the development of source separation in North 
America, it is riot clear whether source separation 
should be considered a marginal business, a municipal 
service, an ecology project, a fund-raising tool or a 
rehabilitative strategy. The number of goals and 
practitioners associated v^ith source separation could 
be an advantage — many different segments of society 
working to solve waste management problems,* 

The many goals and practitioners could also prevent 
source separation from being perceived by the public 
as a serious waste management option. In order to 
increase the legitimacy of source separation, govern- 
ment support to operators of source separation prog- 
rams, should have at least four conditions. Programs; 
should : 

- be well managed; 

- have a majority of paid staff (at least minimum 
wage) ; 

- maintain records on data collection ; 

- carry out or plan to carry out multi-material 
eollections. 

These conditions would discourage one-shot, fund-taising 
charities, poorly managed ecology groups, single-fraction 
haulers/dealers at high material revenue periods, and 
exploitative social service labour pools. The rem.aining 
recipients of government technical expertise and/or 
funding, could be municipalities, social agencies with 
community reclam.atioh programs, non-profit companies and 
for-profit businesses. Recipients should be committed 
to institutionalizing source separation locally and to 
co-operating in a province-wide source separation system. 

In addition to the initiators and administrative operators 
of source separation programs outside of Ontario, this 
section looks at the "front-line" collection workers in 
programs. Aside from remarks already made about volunteer 
and social service labour, several conclusions can be drawn 
from the small number of available engineering studies 
which analyze labour used in source separation programs : 

- Labour requirements must be detennined with regard 
for other components of program design: number and 
kinds of fractions; number and kinds of activities 

(collection, transfer, processing/handling, storage,, 
hauling to market, etc.); type of program (curbside 
collection or drop-off centre) ; equipment design 

(collection vehicles, balers, crushers); availability 
of reserve/borrowed/volunteer labour and labour 
subsidies. 
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Crews on both conventional rear-loading packet 
trucks and compartmentalized vehicles performing 
separate collection can be pared to tv/o or even 
one person. 

Programs which process materials incur higher labour 
costs for these additional activities but such costs 
may be off-set by higher revenues for upgrading 
materials, or by lower hauling costs resulting from 
volume reduction. 

In government funded source separation programs, 
all labour whether paid, volunteer, or borrowed 
from refuse collection, should be assigned costs. 
Labour productivity data (person-hours per ton 
recovered) should also be recorded. These tV'/o 
techniques would be helpful in program comparison 
and evaluation. 

Aside from labour cost concerns, source separation 
planners must be sensitive to the resistance of 
organized labour and individual workers to source 
separation programs. New and modified collection 
vehicles, additional collection responsibilities, 
and public complaints directed at crews in 
program.s, have caused labour disputes which, in 
turn have resulted in less reliable separate col- 
lection and depressed participation . Front-line 
workers should be consulted, educated and motivated. 
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SECTION 6 



I « X Introduction 

The slngliB itiost Important consideration in designing 
a source separation program is the availability of 
purchasers for the collected materials. VJithout markets 
source separation is impossible. Without sufficient 
revenues from markets within affordable hauling distances, 
source separation programs are not, at least financially, 
justifiable. The preparation requirements set by markets 
affect all other components of program design. Together 
with certain savings (discussed in Section 12) attributable 
to source separation, market revenues determine the economic 
viability of a program; however, non-rtionetary environmental 
and public relations benefits can sustain programs which 
operate at a loss . 

It should be: noted that the title of this section is 
marketing and not markets. The emphasis is on the state 
of the art in other jurisdictions for finding or making, 
and keeping markets. No attem;pt is made to assess the 
availability of markets for recyclables in Ontario. Such 
an attempt would be beyond the scope of this report. The 
examples listed here, especially of innovative practices 
elsewhere, will suggest some new research and dGvelopment 
directions for Ontario. 

6,2 The Demand Side 

i^^Ast'J liioreases in Existing and New Demand 

Increased industrial demand for post-consumer waste is 
crucial to the implementation of supply mechanisms. Demand 
can be increased by the expansion of existing markets and/or 
by the creation of new markets or uses. 

Existing markets are expanded when secondary materials users 
increase production outright. Existing markets are alsxt) 
expanded when secondary materials users increase the 
proportion of post-consumer waste in their product. The 
glass industry is currently increasing the use of post- 
consumer waste glass by percentages upwards of 90% per 
batch in some plants. Even lower proportions of cullet 
to virgin materials are thought to be associated with 
jiraiUcitic savings in energy r pollution and maintenance. 

New markets are created when manufacturers begin to use 
(siobstitute) reclaimed waste instead of virgin material 
in their processes. This substitution applies to industries 
that have always used in-plant waste in the past but have 
more recently staJ^ted using post-consumer waste. 
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New markets are also created when new products made from 
post-consumer waste emerge, such as corrugated cardboard 
desk-top holders for waste paper reclamation schemes in 
office buildings. Newsprint recycling is the prime example 
of a new technology which has had a great impact on 
stimulating greater supply mechanisms in the U.S. As 
pulp shortages increase, wh3.t was once a new market in 
1961, is now undergoing rapid expansion. 

Newly created m-arkets may use conventional, recyclable fractions 
(glass containers, metal cans, newspaper) or may bring new 
wastes into play ; materials that were not previously 
considered recyclable such as dirty glass, plastics and 
junk mail. New markets are not limited to the consumption 
of recyclables. A new market may also involve consumption 
of reusable wastes; for instance, a bottle washing industry 
v/hich supplies clean containers to food and beverage bottlers, 
would create a demand for reusable bottles as a collectable 
fraction. 

6.2,2 Influences on Market Dem.and 

Some of the above examples point out the complexity of 
supply-demand linkages. In this section, "markets" refers 
to the parties that buy recyclable materials directly from 
source separation programs. These buyers include various 
intermediaries which upgrade and re-route materials (paper- 
stock and scrap dealers) , or process one (cullet dealers, 
de-tinning plants) or more recyclable fractions. Buyers 
also include industries which reprocess (use) materials into 
products that are either indistinguishable from, or comparable 
to, products made from virgin m.aterials, e.g. glass containers, 
newsprint, building materials and steel. The latter user 
industries buy directly from source separation programs and 
buy indirectly from programs through the intermediaries. 

A, Derived Demand in the Market Place 

Secondary materials users supply other m.arkets which affect 
demand. For instance, publishers have to be convinced of 
the value of recycled newsprint, bottlers and food packagers 
must be assured of the strength and cleanliness of washed 
containers , and householders and government regulatory 
agencies must be sold on the effectiveness and fire retardancy 
of cellulose insulation. Consumer demand is stimulating 
the production of recycled greeting cards, re-refined motor 
oil and fashionable second-hand clothing. Thus it can be 
seen that demand for post-consumer waste is influenced by 
factors far beyond the control of the first-level purchasers 
of source separated materials. 

B. Supply as a Factor in Demand 

Supply can also influence demand. The buyers' decisions 
to use greater amounts of post-consumer waste are partly 
determined by the availability of reliable suppliers and 
guaranteed quantities of recyclables. Markets have been 
expanded and created by insistent source separation group 
suppliers marketing their "raw materials". Cooperative 
marketing on the west coast has been effective in this 
regard. 
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S* other Factors Influencing Demand 

There are public relations, environmental and economic 
factors which influence demand. The glass container 
industry does not vigorously back curbside source 
separation programs in the U.S. because it is feared that 
the inconvenience of segregating glass in the household 
will cause consumers to buy canned beverages instead. 
That industry will, however, place bins at a landfill. 
or collection center site, or accept upgraded eullet 
from intermediate processors. The glass industry is 
thought to be able to save on maintenance, use less 
energy^ and create less pollution by increased use of 
eullet. In one eastern state, a glass container plant 
was exempted from the legal requirement of installing an 
electrostatic precipitator if eullet use reached certain 
specifications. The aluminum industry in the U.S. is 
a strong advocate of separate collection centers, and 
sponsors many industry drop-off points partly to reduce 
pressure for refillable container legislation- This 
industry claims to be recovering a full quarter of the * 
alximinum cans produced, and to be benefiting from a 
95% energy saving by recycling rather than using virgin 
materials. Markets for "tin" cans are currently depressed 
because of slow-downs in the whole steel industry. 
Cellulose insulation markets are booming, at least Ifi 
the short-term, because of shyrocketing fuel prices, but 
there is increasing conGern about the reliability of this 
market * 

6.2.3 Recycled Newsprint 

Because newsprint reeycling in the U.S. is th^ single 
most dramatic example of increased demand, the operatioh 
of the Garden State Paper Company warrants attention. 
The development of technology for making new newsprint 
from 100% post-consumer waste started in 1950. Experiment* 
ation and sales pressure was intensified over the years, 
amid skepticism from paper manufacturers, publishers^ and 
the investment community. Since 1961, when the first roll 
of commercial newsprint v/as made, the capacity of machinery^ 
has been improved to a point where the "Papri former" 
produces 3000 feet of offset paper per minute. Vfater- 
soluble glue and water reuse are other inventive spin-offs 
from Garden State. The Company ovms mills in Pomona, 
California and Garfield, Mew Jersey, jointly operates mills 
in Alsip, Illinois and San Luis Potosi, Mexico, and started 
construction on a southeast U.S. mill in 1976. (1) 

In Massachusetts and CalifGrnia, Garden State Paper Company 
has helped initiate waste recovery coalitions made up of 
citizen groups, businesses and municipalities. The purpose 
of these organizations is to stimulate source separation 
programs and other supply mechanisms, as well as to jointly 
oppose RDF plants which could cut waste paper supplies to 
the five plants which have minimum capacities of 108,000 
tons per year. (2) Garden State's National Procurement 



Office produces implementation manuals, negotiates long- 
term contracts with suppliers, and works with source 
separation program sponsors and paper dealers to solve 
technical problems and improve publicity techniques*. 
Garden State has retained consultants to streamline 
problem-plagued collection systems, and hopes to initiate 
apartment complex collections. Several of the municipal, 
private, and volunteer groups examined in this report 
supply the Company with "raw" material as do many other 
source separation programs. 

G. 3 Fractions Collected and Used in Jurisdictions Outside 

of Ontario 

6.3.1 Summary of Fractions Collected 

For suimnary purposes the following fractions are collected 
in source separation programs operating in jurisdictions 
outside of Ontario: 

Fractions Collected, in Different Jurisdictions 



Glass Bottles/Jars 

flint 
brown 
green 

brown/green 
colour mixed 
returnable 
re finable 
reusable 

Metal 

"tin" cans; aluminum 
cans, plates, foil; 
white goods; drums 



Paper 

newsprint 
high grade 
corrugated 
magazines 
junk mail 
paperboard boxes 
egg cartons 
kraft bags 
confidential records 

Plastic 

food containers 
polyethylene film 



Combinations 

mixed glass/ 
metal/paper; 
mixed glass/metal 

Miscellaneous 

motor oil 

car batteries 

car tires 

clothing 

rags 

furniture 

compost 



6.3.2 Uses for Source Separated Materials 

Following is a sunxmary of principal uses for some of the 

above source separated materials, plus some examples of 

prices. Rigid revenue reporting will not be done because 
of incomplete information, wide price fluctuations, and 

the inapplicability to Ontario of distant market prices. 

A. Glass for Gullet: 



For recycling, glass prices vary with screen sizing, colour 
sorting, metallic and ceramic contamination, and with inter- 
vening handlers who have processing costs. Regional 
variations related to distance from glass plants and the 
acceptability of colour mixed glass mean that some source 
separation programs are getting as much as $3Q/ton, and 
others as little as zero. These latter programs continue 
collecting glass for the public relations value. 
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li# Dirty Glass? 

Markets may be expanding with the iBmergenCe of such products 
as: foam glass cellular acoustic and thermal insulation; 
columnar composite pipe with high compressive strengtli 
(apparently more popular then concrete pipe in such places 
as New York, New Jersey and Maryleind where it has been 
used for over six years); glassphalt; and construction 
brick. (3) 

i^ ^tiiHti^aJble , R^fiULable and leasable Rottlje^ nnd Jars: 

A hew ffactioh for source separation programs in states 
with mandatory deposit legislation, non-ref illable bottles 
that are returnable, are marketed to industry or return 
depots. Ref illable bottles are taken directly to beverage 
bottlers for a refund, by-passing the retail level. 
Reusable bottles include proprietary food jars, wine/ 
spirit bottles and those with standard necks, all previously 
considered recyclable as cullet. Reusable bottles, sold 
in resale outlets attached to curbside program or collection 
center sites, are bought by home canners and amateur wine 
makers. Alternatively, reusable bottles are sold to the 
new bottle washing industry for resale to food and beverage 
bottlers. In one case a group uses glass bottles as lamp 
bases in a craft operation linked to their own resale 
outlet. 

B* "Tin" Cans? 

For ultimate use in the copper mining and steel iftdiisti'leM,^ 
prices vary with contaminant removal and presence of 
aluminum. Some source separation programs are paid 
nothing for this fraction and Qthers receive as much 
as $15/ton. 



E. Aluminum Cans, Pie Plates and Foil: 

F&t recycling into containeifs and other products , when 
aluminum is separated from ferrous metals, prices range 
from $10-$15/pound, and are paid to individuals, source 
separation programs, and dealers. In the U.S., beverage 
cans are 38% of residential waste aluminum. (4) 

F, vniite Goods f 

Discarded water heaters, stoves, fridges and other large 
appliances are sold, exchanged or given away at program 
site resale store outlets. Alternatively, they are sold 
to scrap dealers, (Mobile and satellite source separation 
program.s sometimes consider themselves to be a market fjpr 
discarded 55 gallon drums which are useful in their 
col le c t i on ope rat i on s . ) 



C Plastic: 

Collection and use of residential waste plastic appears 
to be limited. Plastic food containers are used in the 
maiiufacture of weatherproof boards in England and of 
toys in the western U.S. Clean polyethylene is sold 
in England to refuse bag manufacturers.. 

H. Paper: 

Over fifty grades of paper are reclaimed in the U.S. for 
many different uses such as newsprint, corrugated cardboard, 
building materials, insulation, container board, fine 
paper and hygiene papers. Of significance are the number 
of low grade papers acceptable to the building materials 
industry for such products as asphalt roofing shingles, 
insulite board and compressed board. Consequently, grades 
including mixed paper, magazines, junk mail, and egg cartons 
are comjnanding around $30/ton in some locations. Hopes 
for a new animal bedding market for newspaper hinge on 
scientific research into the effect of printing chemicals 
on anim.als who eat some 25% of their bedding. 

There is a vigorous newspaper export market for west 
coast U.S. and Canadian source separation programs, despite 
charges that this activity is unpatriotic for Americans. 
The _ Recycling Council of British Columbia's exporting 
activities have been criticized as solving only one half 
of the problem by diverting waste from disposal but not 
conserving through domestic reprocessing. Export markets 
are subject to cyclical factors affecting the world 
economy. Some foreign countries are trying to stimulate 
domestic recycling by raising import duties and there is 
some concern about "dumping" ainong the importers. This 
export market includes countries such as Sv/eden , Japan, 
Korea, Taiwan, Hong Kong, Philippines and Australia. (5) 

Prices for waste newspaper destined for recycled newsprint 
and cellulose insulation vary with contamination and other 
qualities (wet/sunburnt) . In the U.S. there is a 
publication called the Official Board Markets (OEM) which 
lists paper prices in ten major centers. Many municipal- 
ities, groups, and dealers have long-term (1-3 year) contracts 
to supply paper for a percentage of OEM prices plus an 
additional price per ton extra for sorted material. 
These contracts take into consideration the cost of 
containers provided by buyers. Several source separation 
programs collect and sell corrugated cardboard from 
businesses, and high grade papers from offices. In most 
cases these activities (carried on in addition to residential 
programs) bring in revenue, but in other cases collections 
are operated at a loss, for public relations purposes. 
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X. "Goinbination Fractions: 

In some programs, fully or partially mixed recyGlable 
fractions are sold to dealers or intermediate processors: 
who separate and resell the component fractions. When 
asked whether there were any innovative trends in new 
fractions, a western state official replied that the 
only new fractions are mixtures of old ones. (6) In 
other words, when fractions are co-mingled at the 
residential collection point, the combination is per- 
ceived as an entirely new collectable fraction. Thus# 
the fraction collected in Downey, California is glass- 
cans-paper. In Marblehead, the three fractions are 
mixed paper, cans-clear glass, and cans-Goloured glass. 

J. MsGeilaneous Fractions: 

Mostly sold at resale outlets associated with program 
central sites, are several low throughput materials such 
as clothing, furniture, and bottles/ jars mentioned above* 
Some groups collect rags, car batteries, tires and 
motor oil for resale to dealers and local industries. 
{A curbside compost collection, started by an ORE-type* 
operation on the west coast, was forced to close down 
by health authorities. Home composting is preferred 
and promoted by many groups.) These unusual fractions are 
collected by volunteer and non-profit groups which offer 
a wide range of services , and almost never by municipal 
or private hauler prograin sponsors. Successful scientific; 
research on the use of rubber tire material in road 
surfacing mixtures other than simple coating sprays may 
boost the marketability of lauto tires. 

€.3.3 Some Illustrations of Innovations in Materials 
Co 1 1 e c ted and Re so 1 d 

A. Nottingham System; 

JChe proliferation of rural collection centres modelled after 
the Nottingham, New Hampshire prototype, is described in 
detail in Section 8. In the town of Nottingham, wherft 
refuse incineration is eombihed with collection of 
recyclables at the centre, a goal is to divert as much 
non-combustible material as possible from the incinerator, 
fhe age-old habit of "dump picking" has been made more 
efficient and safe for users by the establishment of a 
special shed for discarded item.s that may be useful tp 
others. Items are taken for "free". 

As second-generation Nottingham-type programa aire 
implemented in New England, home composting is recommended. 
A disposal cost of $15 per capita is associated with 
recycling-incineration centres which allow wet food and 
brush td be mixed with combustible refuse. This cost 
can be reduced to $6 per capita due to more efficient 
pyrolytic incineration when compos tables are removed. (7| 
An exception to the recommendation for home composting 
is found in one new centre which proposes to collect 
compos table refuse, and resell the compost product to 
collection centre patrons for $35/ton. 
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In Meredith, New Hampshire , a Nottingham-type program, 
rubber tires are accepted at the collection centre. 
It is estimated that 40% of locally discarded tires 
are recappable. Tires are sold to a local retredder. (8) 

B. Arrowhead: 

Project Arrov/head in Duluth , Minnesota, has a confidential 
records shredding operation, a service in high demand 
because of local pollution regulations against office paper 
incineration. Besides the $40/ton revenue from this 
service, they receive $60/ton when the paper is sold. 

Whenever this group hauls its glass to market, on their 
return trip they stop at the local Reynolds (aluminum) 
Metals plant to pick up ferrous rejects from magnetic 
separation. This "ferrous" includes 15% alum.inum and is 
taken to Arrowhead's warehouse for further separation 
with the resulting aluminum sold back to Reynolds I 
Arrowhead started collecting cereal boxes and jxonk mail 
as a public relations gesture but now receives $33/ton 
for the material from an insulite board maker who alsQ 
purchases their waste magazines. (9) 

C. West Coast: 

"Encore" is the name for the Berkeley, California bottle 
washing plant, an operation spreading throughout the 
west and southwest U.S. Dependent on good local demand, 
these new businesses wash food and beverage bottles for 
resale to wineries and food processors. The concept had 
to be sold to bottlers by the entrepreneurs who are now 
a major m.arket for west coast volunteer, municipal and 
commercial source separation programs in which glass is 
collected. (10) 

The Portland Recycling Team in Portland, Oregon is able 
to include plastic food containers among collectable 
fractions because the country's largest frisby manufacturer 
buys extrudable post-consumer waste plastic. (11) 

There is a general trend on the U.S. west coast toward the 
creation of waste exchanges and buy-back centres. In 
buy-back centres, program sponsors pay residents for 
materials delivered. Thus, some non-profit source 
separation programs are adopting dealer and broker roles. 

D. General Concern for Local Economic Growth in the U.S.: 

Creation of employment opportunities is at the top of 
the priority list for many groups who hope to stimulate 
local oil re-refining, insulation and bottle washing 
businesses as alternatives to shipping materials to 
distant markets. While there is some suspicion that the 
cellulose market is drying up ( a negative economy 
because customers do not come back), source separation 
programs are enjoying the "boom" before the "bust". 



1^ England i? 

Oxfam's WasteSaver Prograni in Kirklees, U.K. is a prime 
example of a vertically integrated source separation 
program, Oxfam is its own market. Many fractions are 
processed for resale to industry including rags, plastics, 
paper, glass and metal. But Oxfam. has car ft and recon- 
ditioning workshops culminating in the retailing of toys, 
furniture, clothing, appliances r Stamps, books and linen. (12.) 

€ y 4 Marketing Teehniques 

Source separation programs are emerging from their 
environmental infancy into serious business operatioHfe. 
Except for the most bald profit-making ventures (charity 
drives and dealers capitalizing on high paper price periods) , 
programs are still environmentally motivated and proponents 
cringe when financial viability is the only yardstick of 
success. But there is universal agreement that a keen 
business sense is essential to the development of source 
separation programs . 

€.4*1 jEnfeernte diary and Cooperative Mechaniggta 

Improved marketing techniques are one of the manifestations 
of an advancing state of the art, T^o structural innovation's 
have emerged. 

First, there is the appearance of intermediate gtrocessors 
on the far east and west U.S. coasts. Intermediate processors 
are discussed in detail in Section 10. These businesses 
upgrade and market materials bought from source separation 
programs. Thus, collection prograni. sponsors are released 
&rma iciarket search tasks . 

Second, there is the growth of cooperative marketing on 
the west coast. Cooperative marketing is done by several 
coordinating bodies of federated source separation programs 
such as the Recycling Council of British Columbia, the 
Portland Recycling Team, and the Santa Barbara Resource 
Recovery Program. Each of these has amassed marketing 
expertize over several years and nov; helps sustain source 
separate collection programs by improving their bargain- 
ing position with markets. 

With the growth of both cooperative and intermediary 
marketing mechanisms as a "recycling service sector" , new 
and proposed source separation programs can short-circuit 
the market research stage. The intermediate processors 
differ from conventional dealers by buying several or all 
fractions collected in a number of supplying programs. 
They resemble dealers by processing and reselling fractions 
to secondary materials users. Cooperative marketing 
agencies resemble brokers who arrange sales but never 
come into contact with materials. 
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Managing high volumes of materials, both marketers (that 
is, intermediate processors and cooperative marketing 
groups) can secure markets that would be harder to 
obtain with small volumes from individual source separation 
programs. These marketers can act as buffers: they 
protect individual programs from fluctuations in demand 
by rerouting materials to various buyers as needed. 
(The system is not foolproof. For example, one intermediate 
processor in New England can no longer re-sell colour 
mixed glass. His suppliers are forced to either drop 
coloured glass or ask householders to start sorting 
glass J because the intermediate processor has no facilities 
for sorting colour mixed glass. ) 

6-4,2 Market Research 

Regardless of whom undertakes market research, a number 

of steps are standard now in significant programs and these 

are outlined as follows ; 

A- Estimation of Generation and Composition of Recyclables : 

These estimates are essential for several reasons. Estimates 
are used to develop economic projections for the system on 
a cost-benefit basis. Tonnage estimates are necessary for 
initial approaches to materials buyers. Also, the collection 
system must be designed with the capacity to handle estimated 
recyclable amounts. 

The ease of arriving at these estimates varies with the 
availability of local data and the kind of source separation 
program proposed. In depot programs, a catchment area 
can be established by publicity boundaries. In curbside 
programs, the number of households to be served is a matter 
of establishing collection beats, minus areas to be excluded 
such as apartments and commercial areas. It is ideal where 
local engineering estimates exist for residential waste 
generation, and better still where waste estimates caai be 
broken down into proportions of glass, metal and paper. 
In the U.S., when local estimates are not available, national 
averages are used with allowances for local idiosyncrasies 
such as container legislation, cosmopolitan readership of 
papers and existing reclamation activities. 

In newspaper collection programs, local and regional 
publishers are often contacted for circulation and tonnage 
figures to arrive at an estimate of potentially recoverable 
paper. For planning collection beat size, collection time 
per beat and vehicle capacity, it is desirable to know 
average household recyclables generation. Census data 
for average family size per household multiplied by per 
capita generation allows the calculation of expected 
amounts at various time intervals (per week, per month}, 
next multiplied by expected participation or various 
participation rates. (Compared to other jurisdictions, 
Ontario appears to be advanced in having a data base, for 
estimating per capita waste generation as a result Waste 
Management Advisory Board work.) 
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& Ma rke t S ur ve y s : 

Whether done by phone or letter, the following questions 
are asked of local and distant buyers: 

1) Price as a function of material condition: It is 

important to know what contamination is tolerated bf 
the buyer and how this will affect prices paid. 
(The trade-off between the excellence of ir.aterials 
preparation and householder participation is 
detailed in Section 10,) 

S) specification for rtiats^rial pireparation : This is 

related to the need for in-program processing (upgrading 
and volume reduction: baling, bundling, flattening,: 
ejjushing, sorting). Minimum tonnages are often stipulated, 

3) Quantity that can be eonsumed and "end use": Cononitment 
to a source separation program requires reliability 

of demand for collected materials. To this end, programs 
investigate the reputability of a buyer, especially 
companies making cellulose insulation. Seasonal 
variations for paper markets and commodity shifts for 
metal can markets are also a concern. When invest- 
igating buyers, sponsors of significant programs seek 
assurances that dealers/users are not vulnerable to 
dememd fluctuations that occur in further market 
linkages. For instance, to take an extreme case, 
a lower price offered by a paperstock dealer supplying 
various other industries, may be chosen over a high 
price offered by a cellulose insulation company with 
seasonal peaks and changes in product demand. Cooper^ 
ative marketing techniques can surmount this fluctuat- 
ion problem by rerouting materials according to demand. 
For instance, west coast groups switch to export paper 
markets when domestic demand and prices wane* 

4) Cpntainers and pr'ocessing equipment available: Some 
buyers supply metal and/or glass crushers for volume 
reduction, and bins for material storage before 
transportation to market. While these services reduce 
in-program expenditures, lower materials revenues m.ay 
be expected — another trade-rof f ♦ 

^ Transportation arrangements: A key question asked of 

buyers is price as a function of materials delivery, i.e,# 

freight on board (f.o.b.). Prices for materials are 
generally lower when a buyer picks up reeyclables but 
this may be a more cost-effective option than delivering 
materials to market. Along with container provision, 
transportation services also reduce flexibility to 
change markets. 

#) Contracts: Availability of long-term contracts with 
guaranteed floor prices and escalator clauses for peak 
price periods is an advantage that varies with recycl- 
able fraction and region. 



74 



C. Comparison of Revenues with Costs: 

The decision -making process is simplified if markets for 
materials are not found in the above process. Thus, in 
some programs, fractions initially considered for coll- 
ection are dropped from consideration. The decision- 
making process is also simplified if there is an obvious 
"best deal" or if there is only one possible market for 
a fraction; however, rigorous weighing of advantages 
and disadvantages is usually necessary. There are two 
chief questions. The first relates to materials 
preparation requirements, the second to transportation. 

First, stringent materials preparation requirements may 
depress household participation or require in-program 
processing. Most source separation programs opt for higher 
participation even if lower prices accrue to contaminated 
materials. 

Second is the transportation question. Determination of 
economic hauling distances is especially critical for 
rural areas where revenues rarely offset costs of transports 
In all programs, even when transportation service is 
offered by the buyer, investigation must be made into 
the best mode of hauling. Source separation programs 
look at rail and truck haul as well as less reliable 
but cheaper back-hauls and charity hauls. Haulers' 
stipulations for minimum tonnages involve storage and 
volume reduction considerations. Consequently, for each 
fraction, program sponsors compare the follov/ing transport- 
ation factors : 

- destination 

- revenue per load 

- mode (rail, ship, truck) 

- physical loading capabilities of program site 
(compat ability vjith mode) 

- minimum tonnage 

- hauling rate 

- cost per load 

A destination may be ruled out simply because of an off- 
loading problem. In-program facilities may not be adequate 
for storage over long periods when m.inimum rail/truck 
tonnage requirements are coupled with low throughput. 
But the critical question is how revenues per load relate 
to cost per load. Significant source separation programs 
are approaching transportation systems in a very business- 
like manner, calculating feasible hauling distances, and 
often seeking the advice of comm.ercial hauling businesses. 

6.4.3 Negotiating Contracts 

Despite the fact that market assessment of alternatives 
is a continuing process, the last step in marketing is 
to solicit letters of intent to bid during pilot programs 
and negotiate purchase contracts once quality control of 
materials is established. The U.S. EPA implem.entation 
manual is appended with sample contractual agreements, 
indicating the importance of this activity. 
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6.4,4 Illustrations of Marketing Considerations 

To highlight previous points, several illustrations from 
two source separation programs appear below. Fron San 
Lais Obispo, a coimnercial hauler program, Table 3 shows 
how generation estimates are used to project revenues, 
and Table 4 lists contractual specifications of chosen 
markets. In this program, favourable prices and 
hauling distances are the two main criteria for choice 
of markets. (13) From Helena, Montana, a municipal 
paper collection program, Table 5 shows a comparison of 
shipping rates, and Table 6 is an abridged market survey 
chart where long-term, and local markets are priorities, (14) 
(These four tables are reproduced from their sources. 
Minor changes in layout and in the wording of headings 
and a footnote have been made in order to make these 
tables understandable outside of their contexts.) 
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TABLE 3: WASTE GENERATION, BECOVERY AND PRICE PROJECTIONS FOP SAN LUIS OBISPO, CALIFORNIA 



Commodity 


Estimated daily 
Tonnage available* 


Range of 
Participation, 
% 


Range of 
Tonnage 


High Market 
Price, $/Ton 


Tota 


1 Proje 


cted Revenue, $/week 


20% 


30% 


40% 1 50% 


Newspaper 


5 


20-50 


1-2.5 


$45 


315 


477 


30 


787 


Glass 


i**- 


20-50 


0.6-1.6 


$15 + 


63 


84 


126 


168 


MJ.xed Fe-NFe 


3,5 


20-50 


0.7-1.7 


$35 


171 


245 


342 


416 


TOTAL (range) 




20-50 






549 


806 


1,098 


1,371 






Assuming 50% coverage of residences and assuming that 70% of the disposal contifactor" s solid waste is generated 
by residential customers . 



4- FOB San Luis Obispo. 



TABLE 4 : BUYER AGREEMENT SPECIFICATIONS OF MARKETS C310SEN FOR SAN LUIS OBISPO 



Kate rial 


Buyer 


Price 


Material Spec. 


Transportation 


Newspaper 


Garden State 
Paper Co, 
Pomona, CA 


$257ton, floor 
$45/ton initial 


Glean, No 
String, Bags 

etc, 


tsB Pomona, CA 


11 . ■■ 

i; 


Ecolb-Haul 
Pacific Palisades, 

CA 


$35/ton + 
adjustment 
for aluminim 
content 


Crushed 
(will supply 
crusher) 


fob Garden a, CA 


Mixed Glass 


Girclie 
Fresno, e?t 


$15/ton 

S 


No Ceramics 


:fob San Luis Obispo 


High Grade 
Paper 


Independent 
Paper Stock 
Long Beach, GA 


$60 /ton 


Loose 


fob long Beach 
■ — lii 



TABLE 5: OPTICAL SHIPPING RATES TO POTENTIAL MARKETS* CONSIDEPED FOR HELENA, MONTANA 



Destination 


Mode 


Pate 


Cost/Load 


Great Falls 


Truck 


Purchaser Will Provide Shipping 


Missoula 


Truck 


Purchaser Kill Provide Shipping 


Billings, MT 


Truck 


Purchaser Will Provide Shipping 


Seattle, WA 


Rail 


$1.18/100 lbs. 
(25 tons minimum) 


$590 


Spokane , WA 


P^il 


1 $1.15/100 lbs. 

(25 tons minimum) 


$575 


Salt Lake City, UT 


Rail 


$2.02/100 lbs. 
(18 ton minimum) 


5727 

i 


Boise , ID 


Truck 


Purchaser Will Provide Shipping 






* Excluding possible backhaul and charity haul rates , 



.TABXE 6! POTENTIAL MARKETS IDENTIFIED IN THE MARKET SURVEY FOR HELENA, MONTANA 



jCompany an(3 Location 



Utilization of 
Recycled Newspaper 



Tonnage 



*Price/Ton 



Mihimimi 



Shipment 



Preparation 



Delivery 



Contract 
Arrangements 



i 



MONTANA 

All Weather Insulation 
2109 Vaughn Road 
Great Falls, MT 59601 



Manufacturer of cellu- 
lose fiber insulation; 
seeking UL approYal for 
product 



<;50-$70 



5-iO ton 

..l-j3ts. 



Bundled (-20 
lb/bundle) , 
or baled (- 
l,0001b/bale) 



Buyer res- 
ponsible ; 
Helena pro- 
vides labor 
and dock for 
loading 



Long Te rm ( Ye ar ly 
renewal) ; 
possible base 
price with allow- 
ance for upward 
increases 



ihermo-Eheild Insulation 
3811 First Avenue Sbuth 

Billings., ;MT 59101 



Manufacturer of cellu- 
lose fiber insulation; 

produGt has UL rating 



$4Q-§5Q 



None 



Biindled oir 
baled 



OUT-OP-STATE 

Ideal Paper Stock Company 
9 South Massachusetts 
Seattle^ WA 98134 



Manufacturer of recy- 
cled paper products C?) 



$40-$60 



SpdRahe fecycling Products 
East 3407 Main Avenue 
Spokane, Wfi 93202 



Collection Center for 

shipment to paper millf 



40 ton 

list 



Bundled or 
palletized 



Sicr 



to ton 

lot 



Baled or 
palletized 



Buyer res- 
ponsible ; 
trailer at 
landfill 
and ship 
full 



Long tenr.(l-3 
years )wit3-i price 
negotiable; $4Q 
base and 
negotiable 
upward 



--J 

us 



Negotiable ; 
railroad mode 
suggested 



Long term with 
price based on 
marke t sh i pmen t 
time 



F.O.B. 

Spokane 
(Helena 
responsible ) 



.JxDng terr. 
(3 years) 
with price tied 
to Official 
Board Market 
quot e s ' V . Co £ s t ) 



Li:JSl:!^:"',.i;tSiiilLfiii;^JUi. _ V_- ^ . 



6. 5 Suirmiary and Conclusions 

Marketing is the kingpin of source separation. 
Generally, there is optimism that present and future 
resource shortages and price hikes are likely to 
increase demand for source separated recyclables. 
Yet, market revenues remain low in most regions and 
impede the financial attractiveness of source separation, 

In other jurisdictions, several significant advances 
in the marketability of materials have been identified. 
Basically, marketability is being advanced by in- 
creases in demand for materials, by improvements in 
the quality and quantity of materials supplied, and 
by more professional marketing techniques. While 
some of the trends in other jurisdictions are not 
applicable to Ontario, several could be explored for 
adaptation here. 

- The newspaper recycling industry in the U.S. appears 
to be the singlemost dramatic trend in boosting demand 
for source separated newspaper in regions where the 
several de-inking plants are located. The viability 
of these plants is enhanced by domestic virgin pulp 
shortages, acceptability of the recycled product, 

and large supply catchment areas served by backhaul. 

- Other trends in increased waste paper demand include 
the acceptability of mixed paper grades in areas 
where there are building materials manufacturers, 

and the availability to west coast programs of export 
markets. 

- Demand for glass cullet in the U.S. has been ham- 
pered in some regions by the glass industry's resis- 
tance to accepting unprocessed glass, and its hesitation 
to inconveniencing the public with separation res- 
ponsibilities in light of competition with the can 
industry; however, savings to the industry in terms 

of pollution, energy, and maintenance, are making 
use of post-consumer waste more attractive. The 
appearance of east and west coast "intermediate proces- 
sors," which prepare kiln-ready cullet, is also making 
source separated glass more attractive to the industry. 
At least one example of government action was found 
in which a glass plant agreed to boost waste cullet 
use as an alternative to installing pollution control 
equipment. 

- Another trend in the demand for waste glass includes 
the acceptability of reusable glass bottles on the 
west coast where a number of bottle washing plants, 
which supply wineries and food processing plants, have 
been establislied , 
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« The 0xistenGe of local breweries which use refill 
lable bottles, and the more recent implementation 
of returnable beverage container legislation, both 
stimulate the marketability of refillable and/or 
recyclable glass containers in some states.- 

- The establishment of resale outlets attached to 
source separation program sites is a form of 
"vertical integration" in which programs market 
materials directly to the public. It appears that 
interest in hobby wine making and home canning ac- 
counts for the patronage of outlets which offer used 
glass containers. A more comprehensive product 
range is offered by an English charity which in- 
tegrates collection, processing workshops , and resale 
of craft goods. A more specialized product is of- 
fered by a western Canadian program which integrates 
waste newspaper collection, insulation manufacturing, 
and resale. 

- Demand for waste aluminum in the U.S. is strong. 
Marketability of cans is vigorously aided by aluminum 
manufacturers who are eager to combat container 
legislation and recoup energy savings. 

- Demand for mixed types of source separated materials 
has been made possible by "intermediate processors" 
which separate and resell the various compenents. 
Thus, in certain coastal regions o£ the U.S., fully 

or partially co-mingled cans /glass/paper are marketable 
for source separation programs. 

- In certain regions, demand for materials and services 
aids the marketability of certain miscellaneous 
fractions. Thus, waste oil, plastics, compostables , 
and recappable tires are collected and marketed in 
some areas. In at least one case studied, confidential 
records are shredded and resold by 3 primarily residen- 
tial source separation program. 

- Improvements in the reliability of supply are occur- 
ring through innovative dealing and brokering structures, 
The northeast U.S. "intermediate processors" are multi- 
material dealers. The various forms of collective or 
cooperative marketing agencies on the west coast are 
multi-material brokers. These new dealers and brokers 
are stimulating supply by absorbing the burden of 
marketing previously performed by individual source 
separation programs; by rerouting materials according 

to market demand and therefore buffering individual 
programs from fluctuations in price; and by controlling 
a high volume of supply and therefore improving the 
bargaining position of individual programs which, with 
their small volumes, would have difficulty in securing 
markets. In other words, the existence of this form 
of dealing and brokering marks the appearance of a 
"marketing service sector" which helps to sustain 
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supply itiechanisms . This quantity of pooled supply, 
and especially the improved quality of processed 
material supplied, in turn help to strengthen demand. 

- Another related development on the supply side is 

the increasing interest of residential source separation 
programs in commercial, institutional, and industrial 
waste materials. Office paper, retail corrugated 
board, and restaurant glass are, in some cases, col- 
lected and marketed. These other materials are often 
cleaner as collected and can attract higher revenues 
than the conventional residential fractions. Thus, 
the marketability of these non-residential materials 
provides a subsidy and helps to sustain the supply 
mechanisms in general. 

- In addition to the advances made by the "service 
sector" referred to above, marketability has been 
advanced by an emphasis on systematic marketing pro- 
cedures. Significant programs are characterized 

by a marketing stage which includes estimation of 
recyclables generation, economic hauling modes and 
distances, reliability of demand, as well as negotiation 
of contracts--all businesslike techniques not as- 
sociated with earlier source separation history. 

The above trends suggest areas for further exploration 
in Ontario: 

- In addition to technological research into new and 
expanded uses for source separated materials, con- 
sideration should be given to developing financial 
incentive and/or subsidy schemes for industries which 
can begin to consume or expand consumption of secon- 
dary materials, especially waste fibres, glass, and 
plastics . 

- Stimulation of a bottle washing industry may have 
merit. Bottle washing plants on the U.S. west coast 
buy reusable glass containers from source separation 
programs. But in Ontario, an independent bottle 
washing industry should be carefully considered in 
light of other waste management options such as the 
return of standard bottles to points of purchase with 
washing performed by the bottle using industries. 

- The establishment of resale outlets, compost farms, 
refurbishing workshops, and product reprocessing (e.g. 
confidential records shredding) could be encouraged 

in source separation program designs if such activities 
are locally appropriate. 

- A "materials marketing service sector" should be 
encouraged. A multi-material brokerage should be able 
to offer both written and more responsive, spoken 
information on marketing. A multi-material dealership 
would have, in addition to software raarketing services. 



the hardware facilities t© produce quality material. 
A brokerage/dealership would be able to pool small 
volumes and boost the reliability of supply and demand^ 

- The addition of marketable, noh-residential 
high-grade materials should be encouraged in source 
separation program designs, 

-' Professional, businesali-ke marketing procedures 
should be promoted as key in any source separation 
program . 

■* fts the logistics and economics of hauling materials 
to market are factors in the marketability of materials, 
transportation research is warranted. The use of 
backhaul for more remote regions in Ontario appears 
to be unexploited for source separation. Research 
could be conducted on developing an Ontario-wide 
transportation system which would move shipments frorn 
cooperating source separation programs to non-local 
markets . 

- Several of the U.S. trends do not appear to be 
applicable to the Ontario situation. As the Ontario 
residential waste stream has a low aluminum can com- 
position, the marketability of at-source residential 
waste aluminum is not a strong concern. As the 
practice of source separating glass from metal, and 
glass and metal from paper , appears to be well established, 
the marketability of fully or partially co-mingled 
materials would not be a priority concern. Similarly i 
the marketability , for source separation programs, of 
refundable containers, has little relevance if the 
trend toward consumer return of refillables to the 
point of purchase is tp be maintained. 
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SECTION 7 



VEHIQCES USED IN SOUECE SEPARATICN PROGRfiMS,MCi REJLfiTED KEY OOHJECriCM DECISICMS 

7. 1 Introduction 

Significant design innovations are found in vehicles 
used for source separate curbside collection; however, 
beyond the collection stage in curbside programs, and 
in various stages of drop-off centre programs, convent- 
ional vehicles are used for transfer, handling and 
hauling of recyclables. The latter vehicles will be _ 
called post-collection vehicles in order to distinguish 
them from curbside collection vehicles in the following 
discussion. The use of post-collection vehicles will be 
examined first* 

7.2 Post-Collection Vehicles 

Post-collection vehicles consist of a variety of vans, 
bulk-lift container trucks, packers, stake and flat bed 
trucks, and trailers. These are used for off-route 
transfer, bin and satellite servicing, and hauling to 
market. Ordinary fork lifts, front 

loaders, and bulldozers are used for moving materials at 
central handling sites. There is no general rule for 
what type, and whether a post-collection vehicle is used. 
This depends on: 

- Number, kinds and tonnages of fractions moved 

- Type and capacity of the collection vehicle used 
Whether off-loading from collection vehicles is 
done mechanically or manually 

- On- and off-loading facilities at the central 
program site and at the buyer's site 

- Availability of existing or leased equipment for 
private and municipal haulers, and donated or 
"make do" vehicles for non-profit and volunteer 
groups 

- How and when materials are delivered to market 
(Jf recyclables are delivered directly to local 
markets by collection vehicles or if collection 
vehicles off-load directly into bulk storage 
containers provided and picked up by buyers, very 
little extra equipment is necessary) 

To illustrate the above variations, several examples will 
be useful. 

In the city of Sacramento, if packer truck racks fill 
with newspaper before the refuse routes are finished, 
then vans are used to transfer newspaper from on-route 
collection vehicles to a newspaper handling building at 
the landfill site. As racks do not often fill before the 
packer itself, municipal officials claim that _ expensive 
transfer vans can be discontinued, resulting in a net 
profit situation for the newspaper collection program. (1) 
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Ill contrast, Cloudburst Recycling, Inc., an ORE Plan- 
based business in Portland, Oregon, parks a large 
storage van in neighbourhoods receiving multi-material 
curbside collection from a small pickup truck. Propon- 
ents of the scheme claim that collection costs and 
gasoline consumption are reduced because a small vehicle 
performs collection without having to transport recyclables 
to a central site each time capacity is reached. (2) 

For another excimple, most New Hampshire towns that combine 
reclamation with disposal at collection centers are 
provided with bulk containers for storage of recyclables 
by materials buyers or haulers. Conventional trucks 
pick up these containers, cutting hauling costs for the 
towns. The disadvantages of this arrangement are lower 
market prices and inability to change markets. (3) 
On the other hand. Areata Community Recycling Center in 
northern California, hauls several fractions to distcuit 
markets, A large flatbed truck with a hydraulic tail 
gate is used for maximum flexibility in moving either 
baled paper or 55 gallon drums of glass and metal to 
market. (4) 

Vehicles employed beyond the point of collection are 
conventional in design. Their use depends entirely on 
other components of the source separation program. For 
these two reasons the rest of this section deals exclusively 
with collection vehicles. 

7*3 Collection Vehicle Design Considerations 

The state of the art for source separate collection vehicles 
is in its infancy in two respects. First, there appear to 
be no known and proven designs for multi-material 
collection. No existing custom.- designed trucks have been 
adopted on a wide scale and therefore their use has not 
been demonstrated under varying conditions. Second, 
given existing vehicle designs and pilot scheme data, 
there is no set formula for determining what vehicle is 
performance- or cost-effective outside of a specific 
program, (5) 

The collection vehicle question is crucial from a cost 
point of view in a curbside program. Fractions of a 
second per collection stop can make the difference 
between a break-even/revenue-generatihg program and one 
that operates in the red. Furthermore, a collectioti 
vehicle cannot be chosen for its cost-effectiveness 
without regard for what the vehicle is expected to do. 
That is, vehicle design is therefore a function of many 
other components of a source separation program, as 
outlined below. 
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7.3,1 Collection Conditions 

Vehicle design decisions are not made in isolation from 
decisions cibout what recyclables are collected and when 
recyclables are collected. In other words, among programs 
examined in this study, the following conditions are 
associated with vehicle design: 

Number of fractions collected 
(single-vs, multi -material) 

Kind of fractions collected 

(paper, glass including 3 colours , metal) 

Processing activities carried out within 
the program or by an intermediate processor 
(Section 10) 

Simultaneous or non-simultaneous collection 
of refuse and recyclables 

Simultaneous or non-simultaneous collection 
of different recyclables in multi -mate rial 
collections (In the "single pass" system, 
all fractions are picked up at participating 
households at the same time and in the same 
truck. In the "multiple pass" system, each 
fraction is picked up at a different time.) 

The basic vehicle designs for curbside collection are 
listed below in Table 7 with conditions for use specified. 



T?able 7: SQurGe Separate Curbside Collection Vehicle Designs and Conditions for Use 



VEHICLE DESIGNS 



normal packer 

large flatbed of stake trudf 
pickup truck with raised sidei 
enclosed van 



if* packer truck adapted with one 

eompartment or fitted with racks 
- packer hauling trailer 



CONDITIONS FOR USE 



3* ittiilti^Goir^artmeiitalized special 

vehicles 
- pickup trucks hauling container train 
M' vans or flatbed trucks with drums 63? 

pa:irtitions 



s- packer truck equipped with raoks a&d 
other compartments 



single fraction cxjlleete'S, tisually newspaper 
several fractions eoliected simultaneously 
(single-pass) and co-mingled because of the 
availability of an intermediate proeessor 
several fractions collected, non- simultaneously 
(multiple pass) 

recyclables not picked up simultaneously 'With 
refuse 



one fraGtion, usually newspaper, collected 
siittultaneously with regular trash 



several fractions oolleGted simultaneously but 
not co-mingled or only partly co-mingled 
recycl§J^le;s not picked u|> ,in same vehicle. §:& 
fefuse 



■ m.ulti-naterial, non co-mingled recyclables col- 
lected on same day and in same vehicle as refuse 



00 



.;.. J^_Jfe._- ii 






'jt^^jnm^ i'-^ uT.^.U.- ^ 
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This list is useful for choosing a vehicle if conditions 
for use are known. In the last two categories, compart- 
ments must be designed according to number and proportions 
of fractions collected, therefore local recyclables 
generation and composition data must be assessed. 



7.3.2 Capacity (Size ) 



Vehicle size is calc 
(amounts) and compos 
as participation and 
at ion and recovery r 
as discussed Section 
smaller vehicles fil 
to an off-route tran 
facility, or a local 
for compactors fitte 



ulated with recyclables generation 
ition (proportion) levels, as well_ 

recovery levels, in mind. (Particip- 
ates are related but not synonymous, 

11) . Under certain conditions 
1 quickly, necessitating more trips 
sfer point, a central (disposal) 

market. The same concern arises 
d with racks for newspapers. 



Following is a list of circumstances which affect vehicle 
fill-rate. A fast fill-rate may necessitate either 
larger trucks, or smaller trucks with local off-loading 
facilities, or smaller trucks with more trips to distant 
central facilities. There is unresolved debate about 
the above trade-off related to vehicle size: more 
frequent off-route transfer by small trucks which 
consume less gas vs. less frequent off-route trips by 
large trucks which consume more gas. Vehicles may fill 
more quickly under the following circumstances : 

- Less frequent collection (when householders 
store recyclables over longer periods, 
amounts per pickup will be greater than for 
more frequent pickups, but total tonnage 
will be less because long storage is assoc- 
iated with lower recovery) 

-- High density residential areas (may have more 
homes per route than low density areas but 
may have lower socioeconomic status and 
thus lower yields) 

High participation and/or recovery rates 
(but this need not imply large tonnages 
per pickup if collection is frequent) 

- High socioeconomic status 
Larger collection area 

■^ Evolution from pilot project to full scale 
program 

Fev/er preparation requirements for house- 
holders (where only newspaper is collected 
or vriiere all fractions are co-mingled or 
partly co-mingled, data indicate higher 
participation and/or recovery) 
seasonal variations (as for glass at 
holiday times) 
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These eight i/ariables are sometimes interdependent and 
are linked with the conditions under which vehicles are 
used as discussed above (in 7.3.1). (A detailed 
discussion of three questions appears in Section 11 : 
frequency of collection; simultaneous collection of 
rccyclables and refuse; simultaneous collection of 
several recyclable fractions.) 

f *i^„3 cost 

There are three major cost factors that impact oii 
vehicle design choice. First, market price for colleejbej^ 
materials is a factor if high revenues can "justify" 
capital expenditures for new equipment. VJhen revenue 
projections are low, program sponsors may not be able 
to afford the most efficient vehicle. A second factor, 
related to the first, is the availability of funding 
programs (grants, loans, subsidies) which can be tappet 
for financing costly vehicles. 

Third, methods of cost allocation affect the apparent 
attractiveness of vehicles. The same vehicle may be 
financially acceptable or unacceptable depending on which 
accounting technique is employed to amortize and allocate 
equipment costs. If, for instance, in a municipal or 
commercial refuse hauler source separation program, a 
packer is pulled from a reserve equipment pool for 
curbside collection of recyclables, there are four 
different ways of allocating tlie truck costs: 

All costs (depreciation, fuel, maihtenahcT^ , 
etc.) in proportion to time spent on 
separate collection by the packer^ 

^ All costs, not proportionate, as if the 

packer was only used for separate collection, 
and no longer available for refuse collection 
No costs because the packer is already- 
budgeted under refuse collection 

-f- Some costs such as fuel and maintenance 
costs incurred in separate collection but 
mot depreciation because the packer would 
(depreciate regardless of source separation. 

Taken together, material revenues, funding and cost 
allocation are key in determining 1.) whether existing 
vehicles should be structurally adapted, 2.) whether 
surplus trucks that exist, either because of absolute 
excess capacity or because temporary excess occurs on 
special pickup/yard waste/white goods days , should be 
utilized, or 3.) whether investment in new equipment 
should be considered. If participation/recovery jumps 
for one or a combination of the eight reasons mentioned 
above (7,3.2), especially the change from pilot to full 
scale program, a crucial question will arise — this is 
whether borrowed or modified conventional refuse 
vehicles can absorb the incremental time and tonnage 
created by the expanded source separation program. 
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.7.3.4 Weather, Terraine and Labour 

Three final considerations must be mentioned. Local 
weather and terraine conditions will vary the need for 
vehicle cover protection, and durability. The point 
of collection is a consideration because laneway pickups 
and curbside collections on traffic-crammed urban streets 
may be better accomplished by smaller, more maneuverable 
trucks. Labour must also be taken into consideration 
for two reasons. One is that collection workers and/or 
unions dislike trailers hitched to packers. Second, 
crew size is an expense factor. Low cab, side loaders 
with right hand side driving controls, and some other 
small vehicles may require one driver/collector. Flat 
bed trucks with or without drums/partitions usually 
require three persons to drive, collect and sort/stack. 
Packers, container trains toted by pickups, and compart- 
mentalized vehicles can be staffed by two persons (Note: 
Some municipalities allov? vehicles to be over-staffed 
because of labour relations problems) . The relationship 
between labour and equipment requirements is discussed 
further in Section 5 . 

7. 4 Specific Collection Vehicle Examples 

It will be useful to discuss some examples of collection 
vehicles for which test results and/or performance 
estimates exist. Several vehicles are being or have 
been tested in the United States. In every case examined, 
vehicle choice is tailored to local conditions and many 
attempts have been made to streamline vehicle operation 
in order to cut costs. Sketches of some of these vehicles 
appear at the end of this section. 

Vehicle designs fall into four categories : 

Existing Equipment Unmodified 

Existing Equipment Modified 

Special Combinations of Existing Equipment 

Specially Designed New Equipment 

7.4.1 Existing Equipment Unmodified 

Conventional packer trucks and unpartitioned trucks are 
generally used for separate truck collections of a single 
recyclable fraction. This is a cost-effective option 
when such equipment is already owned by municipal or 
private haulers and can be diverted from refuse collection i. 
or is underused on special pickup days for yard waste 
and "white goods". Such trucks are also used for multi- 
material collections when the multiple pass system is 
used to pick up each fraction separately. This is less 
cost-effective than a single pass system, as more labour, 
vehicle miles and fuel are required. 



The use of unmodified existing vehicles seems to be roost 
suitable when the following conditions exist: high 
participation/recovery, large collection area, surplus 
equipment and labour, single recyclable fraction 
collected or multiple pass system used, and financial 
tmattractiveness of modifying or purchasing additional 
equipment . 

in ah early engineering study of eleven municipal and 
six commercial and ecology group programs, an economic 
evaluation showed that the impact of separate truck 
collection on the total waste collection system varied 
with market revenues. Program startup costs were 
negligible. Under typical revenue conditions, the 
source separate truck subsystem reduced total waste 
colleStfon costs by 7%. In the cases studied if separate 
collection crew size had been reduced and refuse routes 
revamped because of diverted waste, savings would have 
been even greater as long as participation ^J^es reached 
30^-40%. (6) Most Qf these trucks were unmodified design^, 



7 . 4 . % Existing Equipment Modified 

A. Rack 

conventional packer trucks fitted with racks are widely 
used for newspaper collections in the United states. 
This system is attractive because refuse and paper can 
be collected simultaneously. Residents' set-out habits 
do not have to be altered nor do complicated Pickup 
schedules have to be remembered. Racks are made and 
installed under and behind packers for between $80 and 
$250 each (1974 prices) and have capacities of 0.b-i.^:> 
cu yd; however, the packer design, and maximum vehicle 
Width regulations may prevent the use of racks. 

Technical problems have arisen with racks. Racks may 
f!ll before the body of the truck. Two options are used 
to overcome this problem. Racks are either off-loaded 
into prepositioned containers and trucks, or excess 
paper is compacted with trash. Associated with rack 
over-fill, and arising also when racks are off-loaded 
at a central facility, are the incremental time and 
labour requirements of the approach. If participation/ 
recovery rates become too high, time spent off-route 
and off-loading may prevent rack-fitted packers from 
finishing their normal trash routes. 

In the game engineering study mentioned above, a 
simulation model developed for the rack system case 
histories, showed that at low participation/recovery 
rates incremental time requirements were off-set Dy 
revenues and diverted disposal credits. As participatioh/ 
recovery rose, additional time required for pickups, 
transfer of over-fil], and off-loading (and associated 
additional vehicle and labour requirements) was not 
off-set by revenue. Nevertheless rack newspaper coll- 
ection lessened total collection system costs by 3^ itt 
five rack systems studied. (7) 
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-In contrast with the separate truck approach cited above 
(7.4.1), the suitability of rack collection is associated, 
with a lov7 participation rate, small community size and 
lack of surplus equipment and labour. As in the separate 
truck approach, only one recyclable fraction, mainly 
paper is collected in racks. The rack approach eliminates 
the need to purchase extra or specialized equipment. 

To illustrate the advantages of the rack approach, it 
is helpful to look at an engineering study commissioned 
by a paper buyer to solve problems in the collection 
system of a supplying municipality. The City of San Diego 
used separate trucks to pick up newspapers once per week 
from 180,0 00 households. Scavengers picked up about one- 
third of the separated tonnage, collection crews were 
partly financed by federal funds for job-creation, and 
market prices were $25/ton. Under these conditions the 
separate truck approach averaged a $30- $5 7 cost per ton 
for an average 400-700 tons per month recovered. The 
program was going to be discontinued due to withdrawal 
of federal labour funds. Several non-tectmical changes^ 
could have brought the program into a break-even situation: 
greater participation, effective enforcement of the anti- 
scavenger ordinance or a newspaper price of $30~35/ton, 
but by changing to a rack approach, none of these changes 
would need to be implemented for the program to be cost- 
effective. 

In San Diego several alternative vehicle approaches were 
evaluated: 1.) a 1-ton stake body truck with raised sides 
and hydraulic dumping system; 2.) a 3/4-ton pickup truck 
with an attached hydraulic dumping trailer; 3.) a 25-cu 
yd. rear- loading packer, and 4.) a 3/4-ton pickup truck 
with raised sides, (the same vehicle then in use for 
separate collection, but with a smaller crew). A fifth 
option was chosen. This was the m.ounting of 1-cu yd. 
racks above hoppers on existing rear-loading packer 
trucks along with three mobile transfer tinits for 
capacity-filled racks (3/4-ton pickup trucks with 20-cu 
yd. trailers). On an incremental cost allocation basis 
where the separate collection subsystem was assessed for 
its impact on total collection system costs, the proposed 
approach v/ould have had an estimated incremental operating 
cost of $10-?19/ton of nev/spaper, (While the existing 
collection costs of $30-57/ton could have been reduced 
to $10-19/ton, the proposed change to racks was not 
implemented because the federal labour subsidy was not 
cut back. The feared loss of labour subsidy had 
prompted the engineering study.) (8) 

B. Single Compartment 

In order to overcome the disadvantages of the two previously 
discussed approaches for newspaper collection, a packer was 
Hiodified by a truck body manufacturer for use in a Southern 
California municipal area. 
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a. liale was cut in the upper front bulkhead of a side- 
loading (Shu-Pak) packer truck and a 3-cu yd. compart- 
ment was installed inside. A bucket loader placed 
behind the vehicle cab raises and dumps collected 
papers into the coitipartment* 

fn contrast to the separate truck approach, the 
compartment approach allows the simultaneous collection 
of refuse and newspaper. Also in contrast v;ith the 
separate truck approach, in which truck space is usually 
underutilized, the special compartment was designed to fill 
to capacity with newspaper. In contrast to the low 
newspaper capacity of the rack approach, the special 
compartment has more than twice the capacity of a refuse 
truck equipped with a single rack. Therefore at typical 
participation rates , the eom.partment approach does not 
require expensive off-route unloading into containers 
or transfer vehicles — incremental costs associated with 
the rack approachji 

The bucket-compartment system does not reduce the payload 
capacity of the refuse vehicle and although newspapers 
tumble through the body of the truck when the truck tips 
for off-loading, paper is not contaminated. The main 
expense associated with the design is for off-loading 
since a below-grade container with ramp access is required 
for non-m.anual handling after papers are dumped. Prices 
in 1976 involved startup costs of $1,700 per truck 
modified and $10,000 for off-loading facilities. 

The main drawback of the prototype vehicle is its slow 
bucket loading time. The bucket holds two average size 
newspaper bundles. Two bundles can be easily pitched 
into the bucket but additional bundles have to be carefully 
placed lest they fall out into the hopper on bucket ascent. 
If the drive r/col lector forgets to activate the bucket 
descent control before dismounting from the cab, or is 
not compacting refuse while waiting for the bucket to 
ascend time-consuming irritations result. To rectify 
the inefficiencies of loading, future installations are 
recommended to have an independent hydraulic pump to 
raise and lower the bucket (instead of an air control 
valve) with bucket operation controls in both cab and 
hopper positions. These modifications add $500 to vehicle 
startup cost, up from $1200, but are necessary to reduce 
loading time. If incremental load time of 0.10 minutes 
per participating stop could be halved, even a low revenue 
of $8/ton would be more than sufficient to cover additional 
costs. 

Assuming technical vehicle changes and proper off-loading 
facilities, the economics of this compartmentalized 
vehicle can be compared with the rack and separate 
truck approaches. An engineering report on the truck 
design points out that in its overall impact en total 
waste collection, this vehicle compares more favourably 
than the rack approach: while loading time is equal, 
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transfer of paper into secondary containers or vans is 
unnecessary due to larger capacity, and off-loading time 
at a central facility is minimal. Compared to separate 
trucks this special vehicle is more cost-effective when 
collection frequency is weekly or bi-weekly at participa- 
tion rates lower than 50%. However, for monthly collec- 
tions at greater than 50% participation, a separate truck 
approach becomes more economical. (9) 

C. Modified Dump Truck 

In Downey, California, co-mingled glass, cans and paper 
were collected in a small dump truck by a private hauler 
during a one-year source separation pilot program. The 
program broke even at 50% participation mainly because 
no capital costs or depreciation were allocated to 
source separation. When the program was expanded city- 
wide to 18,000 homes the hauler needed a larger truck 
capacity, in order to minimize frequent and costly 
trips to a dealer in a neighbouring city where recyclables 
were sorted. 

A specialized vehicle was developed by a local truck 
body manufacturer, starting with a standard cab and 
chassis, both second-hand. A dual driving control system 
was installed on the right-hand side of the cab. This_ 
permitted easier spotting of curbside set-outs by a driver 
positioned on the right-hand side of the cab. It also 
decreased collection time by cutting the number of steps 
(between cab, set-out, and side-loading body) that would 
have to be taken by a driver acting as collector (one-man 
crew) . 

The truck body was custom designed with an indentation 
on both sides of the body so that a collector could ride 
outside the truck close to the side-loading openings. 
These indentations could be removed for conversion to 
standard dunxp truck configurations. With a capacity 
of 13.5 cu yd., the value of the vehicle was $15,000 
in 1977. For public relations and aesthetic reasons , ^ 
the truck was painted in bright colours. The commercial^ 
hauler expected to make a profit from the source separation 
program but also considered the program to be valuable 
public relations. (10) 

D- Miscellaneous 

When a source separation program is run by a non-profit 
ecology or volunteer group, the economics or productivity 
of "make do" vehicles is rarely calculated. These programs 
do not have existing equipment because they do not have 
a refuse collection operation, except for the few programs 
that offer refuse collection along with recyclables pickup 
for a fee. Equipment is usually donated, leased, or bought 
second hand. These vehicles are sometimes modified by 
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raising the sides of pickup trucks, removing seats froM 
school buses, and building compartments into a variety 
of vehicles. On the other hand, little modification _ 
is necessary when conventional trucks are equipped with 
bins, a more versatile option which can be used for 
curbside collection, for servicing drop-off bins, or 
for mobile collection centers (see Section 8). It is 
Interesting to note that a May 1978 California conference 
on source separation featured a "trade show" for 
separate collection vehicles, including a rodeo contest 
for vehicle performance. (11) 

7.4.3 Special Combinations of Existing Eguipmeht 

This vehicle category consists of trailers and container 
trains polled by conventional pickup trucks and refuse 
vehicles. it is helpful to illustrate the decision -making 
process related to the choice of a container train in 
San Luis Obispo, California. In this multi-material 
source separation program, research costs were paid by 

grants from higher government levels, but a private ^ 

hauler was responsible for initial capital and operational 
costs of the pilot test. Consequently four criteria 
guided vehicle choice : capital cost; simplicity of 
operation; compatibility with existing equipment and 
facilities; and manpower and maintenance requirements. 
The following options were rejected for reasons stated: 



Table 8: Collection Vehicle Options tionsidered ili 
San Luis Obispo 



Options Considered 


Reasons for Rejection 


- Racks installed on rear- 


it- Decreased maneuverability 


loaders (on front bumper, 


- insufficient capacity 


under chassis, above 


requiring container drop- 


fenders) 


off points in residential 




areas 


i 


- Expensive modiEismti^h 


; 


costs i 


1, 


- Available designs for 




liewspaper only 


- Side bags on rear*- loading 


- Add too m.uch width to 


trucks (canvas or 


truck 


fishnet material, filled 




from top and unloaded by 




pulling drawstring) 


■ 


- Long-tongued trailer 


- Interferes with hydraulic 


attached to rear-loader 


dump attachment used for 


{4 '-6' with three 


servicing l~cu yd bins 


compartments) 


- Inconvenience to collector 


- Scooter with small hydraul- 


- Under pov/ered ! 


ically operated trailer 


- Good only for short haul ; 


which holds one 3-cu yd,. 


distances 


bin (2 compartments) 


- Limited capacity requires 




many trips for off-loading 




or a "mother" vehicle to 




which scooter acts as 




satellite 




- High capital investnient 
($lO,00^-$20,000) 


„,,,,,.. .,r.S^m^^ :..-.-.:-^,.-.-^ :.^.-'r ^-^^^ 



Table 8 (continued) 



Options Considered 


Reasons for Rejectioii ; 


*- Flatbed truck with 


- Already available in 


1 bins on back 


hauler's equipment 


r 


pool but hard to off- 


!• 


load and could not be 


i 


allocated full-time to 




separate collection : 


- Standard vehicle 


- Would have to be purchased 


' modified with built- 


at a prohibitive $6,000- 


1 in compartments 


$20,000 cost 



The equipment chosen was a bin-toting trailer, called a 
"container train". Designed to be pulled behind a pickup 
truck, the trailer holds three 3-cu yd« bins, each supported 
by an individual pair of hydraulic forks. The trailer 
has a 10 cu yd. capacity. As stock equipment, available 
from a truck body manufacturer, it cost $3,500 in 19 77. 
A 10,000-pound capacity ball hitch was installed on a 
1/2-ton pickup truck along v/ith some additional wiring. 
This 1/2-ton pickup was later replaced by a 3/4-ton pickup 
because of problems caused by excessive weight. 



For off-loading the bins, the company did not have a 
rotating head forklift in its yards. Instead, trapdoors 
were built into the bins so that cans and glass could 
be tilted and dumped with a standard forklift into 
roll-off storage bins. Manual off-loading of newspaper 
from the bed of the pickup truck was chosen instead of 
installing a hydraulic dumping tailgate on the pickup 
truck, since the latter would have involved disconnecting 
the container train in order to eject newspaper. VJhile 
newspapers are collected on the truck bed, the three 
bins on the trailer are used for cans, mixed glass and 
rejected materials. (12) 

A similar approach has been chosen for a Seattle, Washington 
pilot program. Rejected options included a non-compart- 
mentalized truck/van and satellite collection (a "mother" 
rear- loading packer which would service two or three small 
vehicles and also collect recyclables ) . (13) 

The Seattle vehicle is a 1/2 ton flat bed truck, contain- 
ing 6 2-cu yd. bins. The sides of the truck have hinged 
trap doors through which collectors load bags of glass, 
bags of metal, and bundles of newspaper. An auxiliary 
trailer, which holds another 6 bins, is used only on 
routes with high participation. Bins are off-loaded frqm 
the truck bed and trailer by forklift at a handling 
station w^here the contents of bags are sorted and 
processed. (14) 
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^tnother vehicle combination in wide uise on the U.S. v/est 
coast is the trailer-toting scooter or very small pickup 
truck. These have been adopted for energy efficiency 
reasons by small companies inodeled on the ORE Plan. In 
these systems source separated recyclables are cQllected 
with or without normal refuse for a monthly fee. The 
small vehicles are satellites to a larger truck parked 
in the neighbourhood. Several models of scooters^ 
resembling golf carts, are available including the 
"Cushman" and "Alsport UT-10". These haul standard open 
trailers filled with drums or single bin-toting trailers, 
(15) As the low-powered, short haul scooters and pickups 
are not feasible for Ontario winter weather conditions, 
they are not discussed further. The concept of satel- 
lite vehicles , working from larger trucks or intenttediate 
handling sites, still merits consideration for the Ontario 
situation. 

fp4:».4 Specially DeSighed Isfew Equipment 

a,,, compartmentalized Source SeparatJdh Vehicle 

under a federal demonstration grant, compartmentalized^ 
vehicles were tested in multi-material source separation 
programs in the northeastern U.S. communities of Somer- 
ville and Marblehead. The purpose of the test was to 
determine levels of productivity {homes per hour and tons 
per hour) for compartmentalized vehicles which can collect 
several recyclable fractions concurrently. This is in 
contrast to the use of an undivided vehicle vjhich repeats 
routes in collecting each recylable fraction separately 
(multiple pass system). The latter requires more labour 
and equipment time and more vehicle miles but c^an use 
standard packer and open vehicles. 

Considerations related to tfOtlk <fesign for the Sonfervill:6 

and Marblehead programs are represented below in 

point form. The trucks are non-packers. Because recyclables 

are more dense than refuse, compacting is not necessary 

to increase the pay load of a source separation truck. These 

special trucks were chosen over smaller pickup trucks which 

are limited in weight and volume capacity. Another rejected 

option was the installation of compartments into large open 

trucks. Such trucks require three-man crews and have loading 

heights that inhibit efficiency. 

Table 9: Truck Design Considerations and Choices in 
Somerville and Marblehead 



Considerations 



Somerville 



Marblehead 



Number of trucks 
needed based on 
original estimates 



Two (later supplemented 
by an open partitioned 
dump truck ) 



rw& 



Total 1 capacity 



20 cu yd. (3-4 tons) 
per truck 



18. 8 cu yd« 
(3-4 tons) 
per truck 



Table 9 (continued) 
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1 ' ' 

consideration 


Some rvi lie 


Marblehead 


Basic design 


Standard truck 
chassis 


Standard truck chassis 
but shorter trucks 
because of narrow 
streets and tight 
corners 


Cab mounted 
behind engine 


Cab mounted over 

engine 


19 77 purchase 
price estimates 


$25,000-$30,000 

each 


$25,000-$28,000 each 


Nurriber of compart- 
ments in truck 


Compartments created by moveable aluminum 
partitions in truck body 


Two : paper and 
glass-cans 


Three: paper, flint 
glass-cans, and 
coloured glass-cans 


Compartment 
capacity 


10 cu yd. : 10 cu 
yd. respectively 
(50:50 ratio 
instead of 
original 70 :30) 


9» 4 cu yd. : 3.2 cu yd. : 
6.2 cu yd. respec- 
tively (50:17:33 ratio 
as originally 
envisioned) 


Loading 


Compartmentalized, hydraulically 
operated rear bucket lifts and unloads 
materials in 30 seconds into body; 
bucket level loading position and 

angle determined manually 


Bucket 
capacities 


0.9 cu yd. and 
0.9 cu yd, 
respectively, 
total of 1.8 
cu yd. 


,85 cu yd. , .30 cu yd. , 
and ,60 cu yd. 
respectively, total 
of 1.75 cu yd. 


Unloading 


Body is hydraulically tipped and materials 
fall through rear doors, opened in sequence 
to dump each material 


Materials dumped 
on floor of 
transfer station 
— 4 minute total 


Vehicle weighed at 
buyer sites as each 
of three compart- 
ments unloaded — 8 
minute total 


Prototype 
problems 

! 


- As bucket rises and tips to load 
recyclables into body, excessive clearance 
between bucket and partition walls causes 
materials to fall into wrong compartment 
or onto ground 

- Bucket pivot point causes partitioned 
truck body compartments to fill unevenly 
(heap in middle) 



I 



I 
I 



Tgble. 9 (cdHtin 
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I 
I 

■ 

I 



Modifications 
made 



Modifications 
re commende d 



I 

B 

I 
I 
I 
I 



Reasons for 

successful 

evaluation 



- As truck body tips to unload # bUGK^t 
sometimes strikes ground 

** Bucket bounces during travel 

* Bucket rises too high during iQading 

- Bucket extends too far behind truck 
during travel and sometimes obscures 
rear truck lights during loading 

- Rear door hinge failure due to stress 
of shifting materials during unloading 
and open doors striking ground during 
unloading 

- Failure of rear axle wheel bolts 
due to rocking vehicle in order to 
off-load materials 



Bucket walls snd partitions in bodies 
increased to avoid spillage 



- Change in bucket pivot points to 
permit bucket loading into extreme 
front and rear of body 

- A means to secure bucket during 

travel 

- Safer crew riding positions rather 
than on small step on bucket I 

- Eliminate horizontal plate at 
front of body so that materials 
can be loaded into front of body; 
replace with vertical shield to prevent 
materials from being thrown onto cab 
roof , , 

- Shorten distance to whieft thei bucket 
extends beyond the end of the body 

- Reposition rear lights by adding 
lights to buckets and to top o£ rea£ 
doors 

*■ Strengthen rear axle wheel bolts 
to withstand stress of rocking when 
unloading OR design body to tip at 
a higher angle 

- Redesign rear cttidrs so that they 
do not strike ground during unload- 
ing/and strengthen hinges 

- More partition adjustment flex- 
ibility (more notches cut into rack 
which holds partitions) 



- Greater efficiency of collection 
than other vehicles 

- Loading time adequate (30 secGhdB 
per bucket; 15-30 buckets per load) 
■- Low maintenance and capital costs 
(less expensive than packer truck 
but more expensive than open truck) 

- Adequate capacities (19-20 cu yd* j 
3-4 tons) 

- Efficient unloading {2-3 minute* 
per material) (16) 
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B. Combined Refuse-Source Separate Collection Vehicle 

Designed to collect refuse and recyclables together, a 
prototype vehicle, called the "Separated Discards Carrier" 
(SDC) , combines the features of several categories 
discussed above. It is a rear-loading packer truck, 
fitted with side racks for newspaper and has side-mounted 
buckets for loading glass and metal into compartments. 
Consequently it is a hybrid of the compartn^en tali zed 
truck tested in Somerville and Marblehead and a rack-fitted 
packer. The SDC was designed and developed jointly by 
a U.S. non-profit ecology research group and a truck 
body manufacturer. The special truck is billed as ideal 
for private and municipal haulers where there is legislative 
and public demand for source separation. SDC characteristics 
are outlined below. (17) 

Table 10: Design Characteristics of the Separated 
Discards Carrier 



Refuse capacity 


— .. ^ — — 

- 15 cu yd., 3,75 ton 

- Rear-loading, continuous-feed (auger-fed) 
packer 


Mev/spaper 


- 42 cu ft. (1.56 cu yd-), 840 pound 
capacity 

- Enclosed shelves with hinged doors 

- T'^ole compartment lifts off for 
replacement with an empty rack 

- Note: this capacity appears to be 
inadequate based on complaints 
with conventional rack-fitted 
packers (see 7.4.2 A and B) 


Cans & glass 

i 

'i ■■ t 

;'!■ 

ll ; 


- Two 4-cu yd, bins mounted between 
cab and packer body,- 212 4 pound 
glass capacity; 590 pound metal 
: capacity 

( *« Full bins rolled off at delivery 
1 site and replaced with empty bins 
:; - Two loading buckets (with hinged 
i safety lids to prevent wind-littering) 
' mechanically lift materials up sides 

of truck and tip into bins 
« Bucket capacity is 5.6 cu ft. with a 
9 second lift-dump-return cycle 


Total vehicle 
capacity 


5 , 5 tons 


Tare 


20,000 pounds (empty truck weight) 


Labour requirement 


One- or two-person crew 


Off-load time 

1 — . 


5 min-utes total for refuse and 
jrecyclables 



I 

I 
I 

m 

I 
I 
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B 

I 
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.This vehicle appears to have a limited capacity for 
newspaper. In contrast to the Marblehead-Somerville 
trucks, can and glass bin size cannot be adjusted, 
which may be necessary depending on local recyclables 
coit^osition. The lb minute bucket cycle is lengthy. 

After a short period o£ testing in a small Massachusetts 
city, designers removed shelves from the newspaper racks 
to eliminate dead space between stacked bundles. Designers 
report some problems in bucket loading and tripping mech- 
anisms. They have also added baffles to the inside of 
glass bins to reduce breakage of whole bottles. (As 
colour mixed glass is collected, but coloui: separation 
is specified by the glass buyer, glass containers must 
be colour sorted at a handling facility.) (18) 

The significance of the SDC is indicated by its dual 
purpose. This concept eliminates the do\able fuel and 
labour costs of non-simultaneous refuse and recyclables 
collection trips in multi-material source separation 
progreuas sponsored by municipal and commercial refuse 
haulers. The SDC approach goes even further than the 
rack and compartment approaches (7.4.2 A and B) in 
institutionalzing multi -mate rial source separation as 
a waste management option. 

{see Exhibit 1, appended to this section, for illus^ 
trations of selected source separate collection 
vehicles. ) 

1,1 Summary and Conclusions 

Although vehicles are employed at several stages of the 
material flow (collection, handling, hauling to market) 
in source separation programs, this section concentrates 
on vehicles employed in curbside collection. Sponsors 
of source separation programs agree that collection 
efficiency is key to program economics. In significant 
programs, vehicle choices are made with a view to 
efficient loading and off-loading of materials. 

Vehicles currently employed in source separate collection 
include unmodified standard trucks; modified trucks 
(modifications include the addition of racks, the con- 
struction of a single bucket-loaded compartment, and 
the placement of rider/collector indentations on a 
side- loading packer) ; special combinations of trucks 
and trailers (most notably, bin-toting container 
trains hauled by pickup trucks, scooters, and flatbed 
trucks) ; and specially designed new equipment such as 
compartmentalized bucket-loading trucks for two or 
three categories of recyclables (the design is based 
on that of a bucket- loading rendering vehicle) and the 
"Separated Discards Carrier" with bucket- loading com- 
partments for glass and cans, racks for newspaper, and 
a refuse packing body. 



102 



Characteristic of the advancing state of the art and 
of the more recent concern over multi-material collection 
efficiency, a number of enginaering studies have been 
carried out to determine the appropriate truck for a 
given program or to determine the circumstances under 
which one vehicle type is more efficient than another. 
These engineering studies are summarized in this 
section. 

Despite the attempts at adapting, combining, and re- 
designing collection equipment in other jurisdictions, 
there are no known, mass produced or "bug free" 
special vehicles in use at the present time. This 
lack of a standard, tested vehicle is not seen as a 
critical problem by program sponsors because site- 
specific considerations form the bases for choices of 
appropriate vehicles; that is, curbside collection 
vehicle designs are chosen according to parameters 
defined by other source separation program variables 
such as the following: 

- Number and kind of fractions collected 

- Material preparation requirements of buyer and/or 
the program's resources for processing 

- Distance from collection route to central program 
handling site or buyer site 

- Quantities collected as determined by local materials 
generation, composition, and recovery, participation, 
collection area size, and frequency of collection 

- Financial resources as determined by fees, revenues, 
disposal credits, subsidies, demonstration grants, 
and methods of cost allocation 

- Stage in program life cycle from pilot to full 
scale operation 

- Type of program sponsorship: municipal, commercial, 
third sector 

- Integration of recyclable and refuse collections .^ 

- Single or multiple pass collection approach ■ 

- Community and geographic characteristics: weather, ' 
terraine , housing density 

- Compatibility with off-loading facilities at 
central program handling site or buyer site 

- Compatibility with labour requirements and existing 
equipment pools. 

Applying advances in the state of the art elsewhere to 
the situation in Ontario, several conclusions can be 
drawn : 

- Planners of programs should be encouraged to take a 
businesslike approach to choice of vehicle options. The 
vehicle choice should be rationalized according to 
other program design requirements as listed above, 

"- The three most innovative, yet relevant, vehicle 
concepts identified in this assessment could be tested 
in existing or future Ontario source separation programs. 
These three concepts are: the compartmentalized truck, 



I 
I 



I 
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the container train, and the integrated refuse-recyclables .j 
carrier. Capital equipment cost would likely require ^ 

government subsidy. One such initiative is underway in ^, 

Toronto where a federal subsidy is enabling two companies ,;> 
(a source separation program and a truck body manufac- i 

turer) to jointly develop a multi-material source 
separation vehicle suitable for small Ontario municipalities- 
Test results, when available for this vehicle, should be 
examined by the Ontario government. 

- In addition to technical vehicle design, experience 
elsewhere indicates that collection efficiency is also ji 

affected by other considerations such as crew size % 

(i.e. one- or two-person crews are less costly); loading 4 

methods (e.g. pitching is faster than stacking); worker | 

familiarity with and acceptance of equipment _ (e.g. trailers | 
are not popular among collectors); route design (e.g. ^ 

all right-hand turns reduce travel time) ; collection 
day (i.e. recyclables collection on a non-refuse col- 
lection day eliminates collector confusion as to what 
is set out in containers); and so forth. It would be 
useful if these and other streamlining cues were compiled 
and made available to Ontario program planners and 
operators. 



Exhibit 1: 
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Illustrations of Six Source Separate 
Collection Vehicles 



I 
I 




Side and Overhead Racks 
(indicated by meshed 
lines) on Rear-Loading 
Packer Truck (employed 
in many localities; see 
7. 4. 2. A in text) 



I 





Bucket-Loaded Single 
Compartment (indicated 
by meshed lines) in 
Side-Loading Packer 
Truck (employed in Palos 
Verdes Peninsula, Califor- 
nia; see 7.4.2.B in text) 




Container Train Drawn by Pickup Truck (employed in 
San Luis Obispo, California; see 7.4.3. in text) 



%m 



Exhibit 1 (continued) 




Enclosed Flatbed 
Truck with Bins 
(employed in 
Seattle, Washington; 
see 7.4.3 in text) 




Bucket-Loading Com- 
partmentalized Truck, 
Side and Top Views 
(employed in 
Marblehead, 
Massachusetts; see 
7 -4, 4, A in text| 



rn 




MB 


r 














^^-^s: 






"Separated Discards 
Carrier . " Behind Cab , 
Right to Left: Cans 
Bucket Lift and 
Storage , Newspaper 
Racks, Glass Bucket 
Lift and Storage, Packer 
Body, Compactor 
{piloted in Exeter, 
New Hampshire; see 
7.4.4.B in text) 
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SECTION 8 



SOURCE SEPARATION SYSTEM DESIGNS FOR RURAL AREAS: 
TOWARD REGIONALIZATION 



8 . 1 Intrbduction 



The feasibility of rural source separation is inhibited 
by the joint problem of low recyclable throughput and 
the expense of hauling collected materials to distant 
market points . There appear to be two pre-conditions 
for rural reclamation in the U.S. These are, the 
presence of active local groups and/or pressure from 
higher levels of government to bar unsound disposal 
practices. Both conditions affect the relatively high 
costs of rural source separation. Volunteer and non- 
profit programs are characteristically low in cost (free 
labour, donated equipment and services) so that revenues 
after hauling do not have to be high to off-set other 
costs. Where rural areas have no disposal option, or 
are faced with expensive transfer and regional landfill, 
revenues after hauling do not have to be high for source 
separation to compete with alternatives. 

Several kinds of rural source separation systems and 
designs exist in the U.S. Their spokespersons are de- 
luged with information requests as more rural areas are 
looking at source separation. Recent legislation in the 
U.S., which mandates the filing of waste management plans 
by lower levels of government, is likely to spur more 
source separation activity in rural areas. Mechanical 
resource recovery options are unsuitable for low garbage 
throughput and limited finances in rural areas. This 
section will examine three rural prototypes and add a 
fourth system presently used in an urban area but applic- 
able to low population density situations. The aggregate 
of the four has implications for an Ontario regional 
source separation network. Regionalization, with its 
economies of scale, can help to overcome the rural low 
throughput-expensive haul problem by reducing costs in 
relation to revenues. 

The following program designs will be examined in this 
section . 

8.2 Mobile Drop-Off Systems 

A. Areata Community Recycling Center 

B. Project Arrowhead 

8.3 Collection Centres 

A. Nottingham and Twenty-One Offspring 

B. Lincoln County, Maine 

8.4 Door-to-Door Rural Collection 
The Vershire Plan 

8.5 Processing Centres Fed by Satellites 
Hypothetical Connecticut Plan 
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8.2 Mobile Drop-Off Systems 

A. Areata Community Recycling Center (ACRC) : (1,2) 

Serving a town of 10,000 and its surrounding area, 
ACRC has evolved into a non-profit business since 
its early ecological days. Emphasis is on education, 
self-sufficiency, the generation of local business 
opportunities, and efficient operations. Capital 
grants over the last seven years have amounted to 
$53,000 and various categories of subsidized labour 
include probationers, senior citizens, volunteers 
and student field work placements. Recovered amounts 
of glass, metal, paper and several other fractions, 
average 90 tons per month- A monthly revenue of 
approximately $1700 per month results after hauling 
costs which are considerable. Revenues pay for all 
operating costs and several salaries. The community 
is made up of university staff and students, and ex- 
city dwellers from mid-state. This is thought to bi 
an important socioeconomic factor for high particip- 
ation in addition to ACRC's media and school education 
work. An estimated 16% diversion of local solid waste 
is attributed to ACRC's program. 

Sources of recyclables are as follows: 

1. An independent substation is situated in a town 
seventy miles south of Areata. It recovers twenty 
tons per month of material in its location at a 
county dumpsite where residents have always brought 
garbage. Supervised by an on-site recycling manager 
|>aid by a federal subsidy, the substation is funded 
by a county grant. The substation co-ordinates with 
ACRC for joint shipping and sales of materials as 
well as publicity and technical assistance, 

2. A mobile recycling unit visits four outlying 
villages once per month each, on Saturdays. The 
mobile unit is a flatbed truck with a hydraulic 
tailgate adaptable to other uses. The cost-effec- 
tiveness of this operation has not been determined 
by ACRC. It was financed by the same grant as the 
substation with the stipulation that the grant money 
be used for non-town recycling activity. The mobile 
unit parks from 10:00 a.m. to 2:00 p*m. at focal 
points such as a grocery store, post office or school. 
Large turnouts of participants are assisted in sorting 
by the driver. These truck depots obviate the need 
for site rental and trash removal (characteristic of 
unattended bins) . Three to five tons of materials are 
recovered per stop. ACRC's goal is to develop a much 
wider mobile network. 

U* A residential curbside pilot program is slated 
but not yet implemented. It will be carried out 
inside the town under a joint agreement with a local 
refuse hauler, who has a contract in Areata. 

4. A free business collection program serves over 
sixty businesses in Areata and a neighbouring town 
of 30,000. Apartments, bars, restaurants, stores 
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and offices are provided with bins and barrels for 
glass, cans and various naper grades. The double 
purpose of public relations and reclamation 
characterizes this operation. 

5. Drop-off bins are placed in two self-serve 
locations in town. 

6. Civic clubs carrying out drives are paid for 
each ton of newspaper. 

Processing and transport are done on a strict business- 
like basis. As the only local market is an eight-mile 
distant aluminum (uncrushed) buyer, volume reduction 
is essential in Areata- All paper and tin cans are 
compacted and baled for a 140-270-mile trip to market, and 
hauled by a local trucker. Unsorted glass is crushed 
in a machine invented by a local resident and stored 
in 20-yard containers provided by the buyer/hauler for 
the 200-mile trip to market by truck (it was previously 
rail-hauled) . Some green wine bottles are bought by a 
bottle washer for resale to wineries . The equipment 
pool consists of a baler-compactor, three glass crush- 
ers, forklift and three various sized trucks. No 
sorting or upgrading activities are performed. Re- 
claimed motor oil is stored in a holding tank and m 
drums until markets can be identified. A reuse store, 
where standard-top jars and wine bottles are sold, is 
also operated. 

The significance of ACRC is its location in a small 
town with mobile service for scattered rural surroun- 
ding areas. Secondly p by consulting with local mer- 
chants, ACRC has applied basic business principles 
to the preparation and shipment of materials to dis- 
tant markets. Nevertheless the program is heavily 
subsidized by capital, demonstration, education and 
job-creation grants. While spokespersons suspect 
that drop-off and mobile operations could be self- 
sufficient, there is no hard cost data to back up 
this claim. {Areata is in northern California.) 

B. Project Arrowhead ; (3) 

Operating in Duluth, Minnesota, this is a non-profit 
sheltered workshop agency that has operated a source 
separation drop-off program for four years in an 
urban area of 130,000 people. As the initial oper- 
ation became self-sufficient, the program was recently 
expanded to encompass a 2 5,000 square mile area' — a 
radius of 150 miles in three directions from Duluth. 
Arrowhead staff point out that a rural program alone 
does not generate enough revenues to cover costs 
unless it is pinned to an urban operation. The rural 
component, now operated at a loss, is continuing with 
the faith that economics will improve . 
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arrowhead's emphasis is on worker training. A 1074 
capital grant of $36,000 funded the startup of the 
labour-intensive reclamation scheme. Permanent staff 
of the social agency co-ordinate several federally 
funded CETA workers and forty-three handicapped 
sorters. Within a quarter million dollar budget, 
30% is offset by recyclables revenues of $70,000- 
$78,000 per year. Diversion of solid waste in urban 
Duluth is estimated to be 4%-5%, but no figures are 
available for the impact pf Arrowhead's rural activity. 

Sources of recyclables are as follows: 

1, Urban operations include servicing residential 
drop-off points and picking up at commercial and 
office locations for three colours of glass, three 
categories of metal and several grades of paper 
including confidential records {a shredding service 
for a fee and resale, for a double profit). 

2. Rural operations involve driving semi-trailers 
to outlying areas. The trailers are left behind as 
collection buildings and are equipped with 55-gallon 
drums. Trailers are unmanned, open tWenty-four hours 
M day and have wooden steps for access. The front 
one-third of the trailers is designated for bagged 
and bundled newspaper and corrugated cardboard, while 
barrels for mixed cans and colour mixed glass line 
both sides. Arrowhead is presently designing wire 
mesh square bins set on wheels to replace the round 
barrels which are difficult to off-load and which 
waste space in the trailers. The cab that hauls away a 
full trailer, leaves behind another empty one. 

Processing and transport are extremely labour-inten- 
sive in keeping with Arrowhead's rehabilitative goalw 
Neither cost-effective, nor more mechanized processing^ 
is a priority. Markets are strong in this area and 
close by; consequently upgrading, as well as volume 
reduction, is emphasized. Glass is colour sorted, 
denuded of metal rings and plastic jackets, then 
crushed before shipment in a forty-foot semi-trail6% 
Reference has already been made (see Section 6) to 
Arrowhead's acquisition of ferrous rejects from an 
aluminum can plant on the return trip from delivering 
glass. Ferrous is combined with other collected 
metals and hand sorted on a conveyor. Aluminxim iS 
not processed further but bi-metal cans are shredded 
and all-steel cans are flattened and marketed locally. 
Three categories of paper are baled and sold; cor- 
rugated, newsprint mixed with shredded confidential 
office ledger, and low grade paper (magazine, kraft 
bags, junk mail and food boxes) . 

The significance of Project Arrowhead is its mobile 
rural collection service for permanently located 
(trailer) drop-off points. Arrowhead's absence o£ 
cost data and the luxury of subsidized labour, make 
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financial feasibility assessments impossible. In 

neither Areata, nor Duluth, is processing done at 
mobile sites. Instead, material is hauled back to 
a central site for volume reduction in both, and 
upgrading in one case. 



8.3 Collection Centres 



Nottingham and Twenty-One Offspring : 
Since the implementation of the "Nottingham System" 
of combined reclamation/incineration, twenty-one 
other rural communities in New Hampshire have created 
town collection centres for source separated recyc- 
lables and refuse, delivered by individuals and 
commercial haulers. 

The appeal of the system in each case is directly 
attributable to the prohibition of illegal but cheap 
burning dumps. Recyclable materials revenue is not 
viewed as the main factor determining system viability. 
Recyclables are separated from refuse to cut pyrolytic 
incineration, transfer or regional landfill costs, 
that is, to lessen the disposal burden, particularly 
in the case of the towns which combine reclamation 
with incineration . 

Each of the twenty-one (4) towns (and six others still 
on the drawing boards) has modified the Nottingham 
prototype for local circumstances. Several either 
collect recyclables at shared sites or co-dispose. 
Variations occur in markets, revenues, use of inter- 
mediate processors, amount of on-site processing, 
hauling, legal obligations for mandatory source sep- 
aration, hours of operation, fractions collected/sold, 
equipment, method of refuse disposal, population size 
served, capital requirements and operating and main- 
tenance costs. Regarding costs, all budgets include 
disposal of refuse residual because reclamation and 
disposal are jointly part of the total waste manage- 
ment system, i.e. consequently there are no data for 
the incremental costs of reclamation. The only common 
element to each is the delivery of source separated 
materials to collection centres. Extrapolated data 
about five systems (5) are outlined in Table 11 which 
highlights certain salient characteristics. 



fable 11: Comparison of Five Selected Nottingham-Type Sy stems 



Character- 
istic 


Nottingham 


University of New 
Hampshire serving 
7 towns 


Swanzey 


Plymouth 


Meredith 


Population 


1200, aduKles in 


10,000 at Univer- 


4900, additional 


3200 


3800, additional 




summer 


sity^ 34,458 in 


1500 in summer 




9000 in summer 






towns 


1 3 




, 


Startup 


January, 1974 


October, 1974 at 
University, towns 


1975 


June 1975 


January 1977; 
neighbouring 






joined between 






town of Center 




,. 


if 74 m^ Ml 7 






Harbour joined 
April 1977 with 






|i 


i 


population of 654 


Plant 


30 ' X 60 ' wood 


105' X 50' steel 


35' X 80' prefab 


50' X 100' cement 


40' X 70 ' prefab 




1 


clad 


steel (transfer 
site of recyclables 


block 


Steel 


'. 


■ 




and landfill-bound 


\ 










refuse) 


, 1' 

J ) 


Impetus 


no disposal site. 


University started 


local ee&logy 


had to close dump, 


need to close 




town voted 


as educational and 


group 


town voted support 


dump 




support and money 


demonstration 
pro j ec t ; towns 
joined because 
could reclaim with 




;S \ 








no capital costs 








Legal 


mandatory for 


must be delivered 


voluntary, voted 


mandatory since 


mandatory for 




householders and 


separated at Univ- 


against mandatory 


1976 for house- 


glass only at 




haulers , other- 


ersity but towns 




holders and 


onset, rest of 




wise penalty 


differ: glass 




haulers , otherwise 


fractions man- 






mandatory in 2; 




penalty 


datory in July '77 


\ 




newspaper mandatory 






for householders 




• 


in 3f cans mandatory 






and haulers^ ■ 






in 2— for househol- 












ders and haulers 
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Table 11 (continued) 



Character- 
istic 



Fractions 

and 

Quantities 

(Yearly 

Average in 

tons) 



Disposal 
Method and 
Alternat- 
ives 



Manpowe r 



Nottingham 



1974-1976: 

news - 13,9 

glass - 61.5 

cans - 16.8 

refuse 

large appliances 



University of New 
Hampshire serving 
7 towns 



glass: clear, brown, 
green and cans - 137 
news - 270 
fine - 32 
corrugated - 14 8 
mixed - 117 



Incineration : 

illegal dump cost 
$3,023, vs. land- 
fill cost $17,740, 
vs. regional land- 
fill shared cost 
portion $15,530 



towns vary : 
incineration, 
transfer, landfill ° 
savings not quan- 
tified: 2 towns 
say no savings, 5 
towns guess some 
savings, 1 town 
incurs extra costs 
for curbside pickup 



Swanzey 



quantities not 
available : news 
mixed paper, 
corrugated; 
clear, brown, 
green glass; cans 
and scrap metal; 
tires; brush 



transfer for dis- 
posal elsewhere; 
no landfill pos- 
sible in town; 
reclamation saves 
cost/ load to haul 
to landfill and 
landfill fee, 
but not quantified 



2 men work 2 
days/week (safety 
laws prescribe 2 
men=surplus 
labour) ; volun- 
teer administrator 



five 8-hour days 
with manager, 1 
full-time worker 
and part-time 
work-study students; 
administered by 
University 



one Ifdrker/manager 
with one part-time 
helper work three 
10-hour days/week; 
administered by 
town roads depar- 
tment (not alloc- 
ated to reclama- 
tion) 



Plymouth 



glass: flint and 
green/brown - 338 
cans - 91 
news - 7 8 
corrugated - 156 
trash, appliances 



incineration; old 
dump illegal, would 
cost $12,000/year 



Meredith 



quantities not 
known yet : 
tires, cans, news, 
corrugated, scrap 
metal, 3 colours 
of glass 



one worker/manager 
and tv;o other 
workers put in 
five 8-hour days 
and one 4 -hour day 



incineration; old 
dump illegal, 
would cost $16,000/ 
year; no 

sanitary landfill 
site possible 



seven 7-hour days/ 
week put in by 
two to four men, 
less in winter 



H 



Table 11 {continued) 



Character- 
istic 


Nottingham 


University of New 
Hampshire serving 
7 towns 


Swanzey 


PliTnouth 


Meredith 


Stream- 


better glass 


evolved from Univer- 


glass crushing 


mandatory change 


changed to man- 


lining and 


price; changed to 


sity pilot froii 


discontinued 


saves fuel and 


datory because 


Changes 


pyrolytic incin- 


paper to multi- 


because of lairgfe 


maintenance on 


high maintenance, 




eration; building 


material serving 


volume truck 


incinerator; glass 


fuel and down- 




adapted for 


other towns which 


pickups ; some 


crushing discon- 


time of inciner- 




easier storage 


joined at different 


difficulty in 


tinued because of 


ator associated 




and loading of 


times; increased 


marketing unflat- 


large container 


with molten cans 




market-bound 


throughout and 


tened cans 


shipments ; consid- 


and glass; cor- 




goods; newspaper 


better prices in 




ering full colour 


rugated used to 




and corrugated 


1977; glass crush- 




sorting to get 


be burned, now 




abandoned when 


ing discontinued 




better price; 


reclaimed there- 




market slumped 


because of large 




problems in can 


fore baler added; 






volume truck pick- 




crushing with 


storage facility 






ups; can baling 




large metal 


changes made; 






discontinued 




objects 


plan more proces- 


i 




because made baler 






sing in order to 






too dirty but can 
flattening started 






eliminate house- 
hold burden of 






in order to get 






separation 






better price; 


J 










temporary mixing of 




,; 








glass and cans dis- 












continued to boost 










1 


price; contamination 












problems show need 


^ 










for more education 


> 










in towns 


1, 


' 





.'S.t\u 
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Table 11 (continued) 



Character- 
istic 



Processing 



Hauling to 
Market 



Nottingham 



hand baler frame 
for news; glass: 
colour sorted, 
contaminants 
removed, crushed; 
cans : magnetic 
separation of 
ferrous from 
altiroinum, con- 
taminant removal , 
mechanically 
crushed; reuse 
area, white goods 
pile, incinerat- 
ion of residue 



University of New 
Hampshire serving 
7 towns 



responsibility 
of town to haul 
to various mar- 
kets in 3 states; 

flatbed stake 
truck 



once delivered to 
University: tab 
cards direct to 
shipping container; 
floor pit baler for 
all paper; pre- 
sorted glass not 
crushed or upgraded; 
cans flattened 
with highway roller 



University packer 
trucks pick up 
bulk-lift con- 
tainers in five 
towns (6 driver 
hours per day at 
no cost to towns) ; 
all material 
picked up by 
buyers from U. 



Sv?anzey 



none for glass and 
cans; 3 categories 
of paper baled in 
floor- mounted 
baler 



cans and glass 
picked up by inter- 
mediate processor; 
paper picked up by 
dealers from two 
States 



Plymouth 



glass not crushed; 
cans crushed; 2 
categories of papei 
baled in floor- 
mounted baler 



intermediate 
processor pro- 
vides bins and 
picks up cans 
and glass; com- 
mercial hauler 
takes paper to 
market § $6/ton 
ship charge 



Meredith 



none for cans or 
glass; (no mar- 
ket for cans at 
time of writing) ; 
corrugated 
baled in floor- 
mounted baler 



high school 
alumni assoc- 
iation collects 
news ; inter- 
mediate processor 
provides bins 
and picks up 
glass; scrap 
metal, tires 
and corrugated 
picked up by 
buyers 



1M' 

m 



Table 11 (continued) 



Character- 
istic 


Nottingham 


University of New 
Hampshire serving 
7 towns 


Swanzey 


f-^ ^ - ' s 

Plymouth 


Meredith 


Annual 
Cost- 
Revenue 

! 


gross 

operating: $10,302 

revenue: $ 2,517 

net 

operating :$ 7,785 


FY 1976 and 1977 
average plant: 

$23,409 

collection; $28,629 

revenue* : $18,765 

net 

operating : $ 9,864 

(*hope that 1978 
revenues will exceed 
costs and be dis- 
tributed back to 
towns) 


gross ' 
Operating : $ 31 ,459 

revenue : $ 2,659 

net 

operating: $28,000 


1976 

gross 

operating : $3 4 , 36 2 

revenue = 

sales $ 7,929 
+penalties:$ 2,225 

net 

operating: :$24 , 208 


estimate for 1977 

gross 

operating: $42,241 

revenue: $ 1,512 

net 

operating: $40,729 

(revenue does not 
include corrugated) 
revenue expected 
to be higher with 
mandatory separ- 
ation 


Capital 
Costs 


equivalent to 
$76,300 but all 
subsidized by 
grant donations; 
no debt 


plant and equipment 
paid by University 
$80,405; truck cost 
not allocated 
($50,913) 

L » ■ ■; ■ ■'■ ■■■•■ 


no debt for site 
and only oppor- 
tunity costs for 
equipment ($39,669) 


loans repayable at 
$40,000/year for 
10 years (total 
$296,000) 


loans repayable at 
$27,S00/year for 
20 years (total 
=^15,241) 



Ul 
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It can be seen from the Table that the systems 
started up between 1974 and 1977 and serve towns 
with permanent populations ranging from 650 to 
4900 inhabitants. Reclamation is combined with 
incineration, transfer and landfill. Mandatory- 
separation is associated with the towns that 
incinerate residues. Several voluntary systems 
have been or will be changed to mandatory sep- 
aration in order to reduce the impact of molten 
glass and metal on the pyrolytic incinerators. 
Others have undertaken separation of additional 
recyclables in order to cut fuel and time for 
incineration. Collected fractions differ widely. 
Nottingham is the only town that hauls its recyc- 
lables to markets. All others are served by buyers 
and intermediate processors . Capital outlays vary 
from zero to just under $300 , 000 and annual net 
operating costs range from $8000 to a high of over 
$40,000. 

On-site handling of recyclables always involves 
routing of delivered materials into larger storage 
containers, and baling of paper, but upgrading is 
limited to visual inspections (quality control) 
especially for hard metal objects which would 
damage can crushers where used in three locations. 
Contrary to expectations, glass is volume reduced 
in only one system because large loads of glass are 
picked up by purchasers — loads which would exceed 
rural road limits if glass were crushed. Over time, 
various changes have been made in these systems: 
improved incineration machinery, rebuilt storage 
and loading facilities^ and decreased or increased 
volume reduction in order to meet market specifi- 
cations and acquire better prices for materials. 

It is important to restate that the motivational 
impetus for all reclamation facilities (except the 
one with refuse transfer to a regional landfill site, 
stimulated by an ecology group) is the loss of cheap but 
illegal landfill options. Increased reclamation and 
mandatory separation are geared to increasing the 
technical and economical performance of the systems, 
and not done out of ecological concern, although 
increased community pride is reported for all systems. 
The latest Nottingham proposal, if voted into existence, 
will also mandate the separation of food and yard waste 
in order to improve the efficiency of incineration. (6) 
System streamlining continues in these programs and 
revolves around the linkage between 1) participation 
as a function of household preparation, 2) cost of 
processing, 3) hauling economics, and 4) market 
specifications — a set of interlocking decisions and 
trade-offs . 
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Cominent : 

Implicit in the preceding Table are several drawbacl^s 
©f the NottirighaiTv System, when implemented individually: 

« Lack of economies of scale in processing (low 
throughput) and therefore higher operatiug 
costs per ton 

- Dtiplication of sites and equipment, therefore 
high initial capital cost 

■r. Excess capacity in low population areas in- 
cluding over^employment of labour (safety 
regulations require two staff when plants in 
operation) and under-utilization of machinery 

- Limited bargaining power due to decentralized 
marketing and therefore, to some extent, lower 
prices per ton 

on the other hand, more centralization would increase 
the time, inconvenience and fuel expended in the 
delivery of refuse and recyclables to more distant 
centres by local residents, by town sanitation depart- 
ments, and by private haulers. For instance, the most 
recent adaptation of the Nottingham System is under- 
going discussion in six New Hampshire towns which must 
decide whether to trade longer delivery distances for 
lower per capita reclamation/incineration costs: $6.30 
per capita if four towns participate, from $3.32 to 
$5.08 for five towns, and a low of $2.53 if all six 
towns participate. Ten-year commitments required from 
towns would include proportionate distribution of 
costs and profits. (7) 



B <, Lincoln County , Maine : 

The manner in which Lincoln County, Maine tried to 
modify the Nottingham System for regional use 
entailed a painstaking community planning exercise, 
tteadlines for closing illegal dumps in 18 towns 
spawned the formation of a task force that rejected 
mechanical resource recovery and curbside collection 
systems outright. The task force examined several 
disposal alternatives including a reclamation/incin- 
eration system based on source separation. While the 
latter was ultimately rejected on the basis of costs, 
an outline of the proposed design is illustrative. 

The design began with estimates of waste generation 
and composition for the permcinent and resort popula- 
tions of 18 towns. Seven categories of recyclables 
and incinerator materials amounted to an expected 
21,500 tons per year from residential, industrial, 
commercial and institutional sources. A thorough 
market search yielded current materials price data 
under three different conditions; 1) gross price 
offered at the buyer's door, 2) price obtainable by 
delivery to market including transportation costs, 
3) price picked up. Glass and cans were found to 
net more revenue when delivered than when picked up« 
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This difference in price was high enough to justify 
the purchase of a truck and bulk container but the 
estimated impact of beverage container legislation 
caused planners to recommend -the pickup of all 
recyclables . 

Processing was to involve colour sorting but not 
crushing of glass by plant attendants, magnetic 
separation and crushing of ferrous and non-ferrous 
cans, baling of newspaper and corrugated, and in- 
cineration of remaining wastes. Labour and equip- 
ment requirements as well as capital and operating 
costs were estimated for five types of plants 
differing in their capacity (plant size, number 
of balers, crushers and incinerators) to serve the 
18 towns. The cost of operating 13 individual 
plants was contrasted with differing levels of 
regionalization . As the level of regionalization 
increased (13 plants, 4, 3, 2, 1 plants), the cost 
per ton was shown to be lower due to strict economies 
of scale, less duplication of equipment, and better 
utilization of manpower. For instance the net cost 
per ton of recyclables handling and residue incin- 
eration ranged from $28.70 for 13 plants to $9.5 
for one regional plant. In order to strike a com- 
promise between lowest cost and excessive delivery 
expenditures (time, inconvenience, fuel), the 
four-plant option was recommended for a net cost 
per ton of $16.00. Ideal regional plant sites were 
proposed on the basis of fewest annual ton-miles . (7) 

Contrasted with the above description, which was 
rejected by Lincoln County's task force, an alter- 
native was voted on in the spring of 1978. Designed 
by an engineering firm, the system calls for three 
components : 

- Placement of large rear-loading containers 
at each town disposal site (5 3 containers at 
a cost of $25,809 with 12 site preparations 
at a cost of $1200) 

- A collection vehicle to service the containers; 
a conventional rear- loading packer with a 20- 
cubic yard capacity) 

- Central baling facility for paper ($15,000) 

Containers placed at local landfill sites will be 
designated for the following fractions (market prices 
in parentheses, loose and baled respectively): 
newspaper ($55, $70); mixed paper ($10, $25); cor- 
rugated ($20, $43.50) and glass ($20). Cans will not 
be collected due to absence of markets within affor- 
dable hauling distances. The only household prepar- 
ation requirement is the removal of metal caps and 
rings from colour mixed glass. Papers need not be 
bundled. Residents and commercial/industrial/ 
institutional proprietors disposing at the landfill 
are asked to voluntarily use the special reclamation 
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bins. A 20% partielpatfsn rate is expected. A 
collection vehicle will move paper to the baling 
facility f but will transport uncrushed glass 
directly to market. Only one employee will be 
needed for pickups, baling and delivery to market. 
Net profits of from $10,000 for 20% participation 
to $35,000 at 100% participation are claimed pos- 
sible based on generation estiin^t©a> 

The decision to bale ^aper is based on revenue 
differentials. Without baling, annual costs would 
be $6900 less for equipment operation, but with 
baling, annual operating costs would be reduced by 
an additional revenue of $15,000 accruing to baled 
rather than loose paper. Overall, the baling 
operation results in a net annual profit of $8298 
instead of a loss of $370. Documented annual 
operating costs and net revenue estimates do not 
include amortized capital costs, but extrapolating 
from data indicates that with straight line amor- 
tization at 6.5% interest over five years, a total cost 
of just over $27,000 would be incurred annually if fully 
allocated, resulting in a total annual per capita 
cost of less than $1.00.(8) 

While the two proposals outlined above for Lincoln 
County are difficult to compare because of differences 
in cost accounting, it is clear that the second system 
is more economical than the first. The elegant re- 
clamation/incineration design for four collection 
centres incurs much higher manpower, site and proces^ 
sing equipment costs. This is compared to the simple 
truek pickup of materials at local sites with direct 
delivery of glass to market and simple central baling 
of paper. Annual per capita costs may differ by as 
itiueh as $16.00. Because the more economical system 
leaves substantial amounts for disposal, more landfill 
capacity is necessary for non-recyclable residuals 
and the recyclables of 80% non-participants. This is 
contrasted with the small amounts of inert ash 
rigscjuiring land disposal in the more expensive Bystem* 

8 . 4 Door- to-Poor Rural fiollfection 

Source separation programs in rural areas are usually 
vol\inteer-run collection centres located in small towns, 
or bins placed at landfill sites by local government for 
the collection of recyclables from outlying areas. One 
house-to-house rural multi-material collection program 
called the Vershire Plan, was found in two New England 
towns. Paying subscribers can choose between conventional 
refuse removal, or refuse and recyclables pickup, or 
recyclables removal only. For this service a monthly fee 
of §2.00 is charged. 
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Whereas collections began with three-wheeled partitioned 
trucks, a change was made to more durable pickup trucks. 
Truck-collected materials are deposited into bulk— lift 
containers which also function as unmanned drop-off 
points for non-subscribers in town. These containers are 
emptied into packer trucks which perform volume reduction 
on cans and glass,, and transport materials to storage 
areas before shipment to markets 12 5-185 miles away. 
Household preparation of cans, glass and paper is minimal 
in order to boost participation. Thirty homes are ser- 
viced per hour in the highly streamlined and efficient 
separate collection of each fraction (multiple pass system) . 
The system is said to be operating at a profit in these 
two areas of highly professional residents. Two other 
towns of working class residents were dropped from the 
scheme because of low participation. (9) 

5 Processing Centres Fed by Satellites 

The terra "satellite" refers to a network of drop-off 
centres in the environs of a central handling facility. 
* Materials amassed at drop-off centres are usually 

delivered to the central site in a centrally dispatched 
or organized trucking system. In this sense, the current 
proposal in Lincoln County is a satellite system. The 
definition fits "milk run" pickup operations which service 
bins positioned at apartments and businesses, in many 
U.S. ecology group and non-profit source separation pro- 
grams. Individual deliveries from decentralized drop-off 
points are more rare. Economies of scale are evident in 
this central handling, processing and marketing of 
recyclables . 

A satellite system was proposed for an urban Connecticut 
community in 1976. It was a program jointly designed by 
an intermediate processor, and a coalition of anti-poverty 
groups,, but was abandoned when a mechanical resource 
recovery plant was slated for the area. A brief descrip- 
tion of the proposed source separation package is outlined 
below for its potential application to rural source sep- 
aration system designs , 

The kingpin of the comprehensive source separation system 
was to be a 50 -ton per day intermediate processing plant, 
modeled on an existing but smaller capacity front-end 
plant operated by a nearby intermediate processor. This 
operation is discussed in greater detail in Section 10. _ 

Employing 75-80 people, the plant would not only house a I 
factory operation to process recyclables for shipment to " 
market, but would also provide the following services for 
the rest of the linkage: planning, design, personnel 
training, public relations, parts supply, marketing, com- 
puter and legal services, accounting, research and devel- 
opment, publishing and advertizing. With an annual 
revenue of just under $4,000,000 and operating expenses 
of slightly over $2,300,000, the net profit of $1,500,000 
would be distributed to collectioii poxnts as payTaenLs for 
"raw" materials. 



I 
I 
I 

■ 



121 



Several hundred existing collection points operated by 
coiranercial, municipal, institutional and coiranunity 
agencies were to feed the plant's mediioiti-technology , 
front-end materials processing line. Upgrading and 
volume reduction would include paper baling, glass sor- 
ting and crushing, magnetic separation of ferrous from 
alvuninum cans and can shredding. Collection point bins 
provided by the central plant would be routinely picked 
up when full by trucks from the plant. A computerized 
trip ticket system would identify collection points for 
profit-sharing . 

Economic feasibility was to be the key principle behind 
system operation. The plant would consistently process 
a high-quality product and be able to ship in high 
volumes. Neither achievement was thought to be possible 
for small, ecologically motivated source separation prog- 
rams. A total marketing concept was developed in order 
to avoid any costly weak links by: 

- Designing techniques for estimating local 
recyclables generation 

- Choosing the most profitable fractions and 
searching for additional fractions to diversify 
the revenue base 

- Standardizing processing for maximum effic- 
iency while assuring that processing techniques 
are flexible enough to meet specifications of 
buyers 

- Anticipating market price fluctuations and 
searching for alternate markets 

- Obtaining information on shipping arrangements 
and off-loading requirements 

- Designing a formula for calculating cost-benefit 
evaluations 

In this scheme, further economy was to be achieved in the 
transfer of recyclables from collection points to plant 
through the use of satellites. These were to be indepen- 
dent local contractors who would amass materials from 
many collection points in a local area for shipment to 
the plant. Three options were under discussion for this 
satellite operation: 

- A location would be established for a large flat- 
bed (28-bin capacity) trailer to receive bins 
collected from many points by the satellite op- 
erator who would use a 10-bin capacity, boom- 
equipped truck. When the flat bed trailer was 
nearly full, the central plant would dispatch a 
new trailer bearing bins for the contractor's 
use. 

- A bulk container truck would be located at the 
satellite station to receive the contents of bins 
emptied by the contractor. As above, the full 
truck would be exchanged for an empty truck dis- 
patched by the plant, but in this case bulk mixed 
recyclables would require more plant processing. 
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- A bulk roll-off container would be located at 
the satellite station to receive mixed recyc- 
lables as in the second option. The container 
would be serviced by centrally dispatched trucks. 

In each case trucks/bulk containers and bins are provided 
by the plant. The first option is the most costly because 
it requires an expensive boom hoist. The third option is 
least costly because one tractor cab can service many 
satellites. The chief advantage of these transport systems 
is the reduced number of trucks, trips and fuel necessary 
for delivery of materials to the plant. Plant efficiencies 
would also be increased by less traffic and bulk deliveries, 



Another function of the satellite location, besides ser- 
ving as a transfer station for recyclables, is to indicate 
the feasibility of establishing another processing centre 
in the locality. Initially the satellite-collected 
materials would be fed into a central facility but as 
the system expands, additional regional processing centres 
could be established to independently receive, process 
and ship out materials, still sharing non-factory central 
services of the original plant. The transition from sat- 
ellite to processing subcentre would be determined by 
optimum criteria: local tonnage available, container 
cost, trucking cost (to market vs. to central site) and 
original plant capacity (surplus vs. maximum). In other 
words, it may become more economical to process and ship 
to market locally than to transfer non-volume -reduced 
materials to a central plant. 

A summary of this total expanded concept would place a 
service operation at the top of a pyramid followed by a 
processing centre level. Service fees, lease and other 
capital payments would pass upwards to the co-ordination 
level in exchange for services to the centres: legal, 
marketing, accounting, personnel, public relations, and 
so forth. Each processing centre would buy recyclables 
from collection points and/or satellite stations . (10) 



8.6 Summary and Conclusions 

In this section three rural source separation program 
models are examined: mobile dropoff centres run by 
non-profit businesses, a door-to-door commercial pickup 
service, and collection centres for recyclables run by 
local towns. In the latter system, with varying degrees 
of regionalization, reclamation is integrated with 
overall waste management in contrast to the former two. 
Satellite operations linked to intermediate processing 
centres proposed for an urban area is also illustrated 
because it is applicable to rural areas. The flow of 
recyclables can be schematically expressed as follows: 
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Diagram 1: Materials Flow for Four Source Separation 
System Designs 
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Taking examples from this and other sections of this report, the 
following table combines the inputs, outputs, services and busi- 
ness spin-offs associated with a comprehensive rural/regional 
source separation system: 



I 
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Table 12: Aspects of a Comprehensive Rural/Regional 

Source Separation Program 



Inputs : 
Sources of 
Recyclables 



-individual 
households 

-individual 
drop-off 
sites 

-private 
hauler, 
volunteer 
group , 
or 

municipal 
curbs ide 
or 

door-to-door 
collections 

-satellite 

collection 

systems 

for 

various 

drop-off 

sites 
(landfill 

site, 

plaza, etc.) 

-charity 
groups 

-commercial 

food and 
paper waste 

-specialized 

industrial 
wastes 



Central Services ; 



Hard (Equipment and 

Processing) : 

-upgrading and 
volume reduction 

(bale, crush, flatten, 
sort, remove con- 
taminants) 

-storage 

-transportation 
to market and 
from satellites 

Soft (Administrative) 
to rest of linkage 
and to processing 
substations who per- 
form own "hard" 
services : 

-market research 
and marketing 

-hauling route 

organization 

-volume purchasing 
of equipment 

-payments for 
materials 

-estimate feasib- 
ility of sub- 
stations 

-fees for services 

(planning and 
design, personnel 
training, public 
relations , 
publishing and 
advertizing, main- 
tenance and parts 
supply, financial 
and accounting, 
legal, R&D, 
education) 

Refuse: if handled 

-transfer to landfill 

-incineration to heat 
processing plant, 
offices and other 
operations 



Business 
Spin-Offs 



-resale 
store outlet 

-compost farm 

-records 
shredding 

-bottle 
washing and 

resale 

-craft, repair, 
refinishing 

workshops 

-free or fee- 
based waste 
exchange 

-cellulose 

insulation 



Outputs : 



-refillable 
bottles 

-reusable 
bottles 

(formerly 
considered 
non-refil- 
lable and 
non- 
returnable) 

-compost 

-refurbished 
furniture , 
appliances , 
clothing, 
toys 

-shipments 
of: 
corrugated, 
news, fine 
paper , 
glass Gul- 
let, metal, 
rubber 
tires , 
waste oil, 
rags , to 
local and 

regional 
markets 
-other 

reusable 

goods : 

egg cartons, 

plastic 

tubs, 
paper bags, 
baskets , 

for 

merchants 
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Based on other sections of this report, such an operation 
could be financed by lending institutions, and government 
grants for job-creation and small business development. 
Sponsorship could combine sectors through: direction 
from higher government levels and industrial associations; 
implementation by municipalities, non-profit companies 
or for-profit enterprise; and staffing from paid volun- 
teer and rehabilitative labour pools. 

Cottage industries, run by socially marginal entrepreneurs 
and handicapped or prison "half-way" groups, could add a, 
social service value and a broadened funding base. Co^ 
operative management could be an alternative to conven- 
tional business structures. The operation could be phased 
in by first establishing a single processing centre for 
simple volume reduction and upgrading, while "soft" service 
skills and added sources of recyclables are amassed. Busi- 
ness spin-offs and the integration of refuse management 
could follow. 

The location of such a plant would have to be determined 
on the basis of 1) sources of, 2) markets for, and 3) haul 
options for materials. A demonstration program requires 
further research tasks: 

- An inventory of existing source separation 
programs . 

- The plotting of potential source separate 
materials generating areas (where there are 
no existing programs) . 

- An inventory of markets (based on the key 
questions posed to buyers as listed in 
Section 6) . 

- The plotting of haul routes, particularly in 
areas where there are a number of existing 
source separation programs which could be co- 
operating in marketing. As concluded in 
Section 6, a listing of back-haul networks 
would be particularly applicable to more remote 
areas of Ontario . 

This conclusion is based on the assumption that regional 
co-operation in processing (volume reduction, upgrading) , 
marketing and hauling will enhance the economic viability 
of source separation. This assumption would apply not 
only to rural areas but also to urban areas, especially 
those without local markets for recyclables. 
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SECTION 9 

f 

k 

I SOURCE SEPARATION IN APARTMENTS: SYSTEMS DESIGNED FOR HIGH 
r POPULATION DENSITY SITUATIONS 

; 9.1 Introduction 

i 

I - Source separate collection from multiple dwellings 

; is of interest because of the potential for economies 

; of scale not possible for other modes of habitation. 

i. Apartments offer a high concentration of residents 

\ and reclamable materials along with centralized waste 

} handling facilities. Despite these advantages, apart- 

ment dwellers are sociologically associated with low 
community participation in general. There are physical 
storage constraints in apartment buildings, and existing 
facilities are not designed for segregated materials 
handling. 

With some notable exceptions, few innovative develop- 
ments are occurring in source separation for apartment 
buildings. Where there are initiatives, there is 
little printed documentation. 

is.'i: Government Activity 

The U.S. EPA reports some interest in helping to 
initiate programs in garden apartments, but recently 
cancelled funding for a pilot scheme in Seattle due 
to failed negotiations with the private hauler 
involved. Staff, when pressed, did think of one 
example of source separation in an apartment building 
citing the retirement community of Bocca Ratone , 
Floridaj north of Miami. Good tonnages have resulted, 
apparently because of the unusually high consixmption 
of imported newspapers such as the Wall Street Journal . (1) 

A top Oregon official concurred with EPA staff that 
superintendent and private hauler apartment reclam- 
ation activity is vigorous, but undocumented and not 
organized on the U.S. west coast. He knew, but could 
not provide details or references, about a Swedish 
company installing pneumatic devices for source sep- 
arated materials in new and old apartment buildings. (2) 
In Massachusetts, where more than half of all commun- 
ities in the state are engaged in reclamation efforts, 
there is no apartment source separation in the capital 
city of Boston. (3) 

In the course of this research, many municipal officials 
have been contacted about source separation in general 
and apartments in specific. According to these officials, 
in many smaller U.S. cities with municipal paper collec- 
tions, apartments are treated like single family dwellings 
in that newspapers are collected from apartment compactor 
areas or from curbside. No special techniques are being 
used. 
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f.i Buyer Initiatives 

Garden State Paper Company, one of the largest U.S. 
consumers of waste newspaper for its recycling plants, 
reports that apartment complexes are tmresearched. 
"Aside from the time-honoured role of the scavenger, 
hauling bundled paper out of the basement/incinerator 
room, there has been little, if any, research performed 
on apartments." The company had planned to hire a con- 
sultant in 1978 to assist in understanding apartment 
reclamation problems. (In March 1978, the Company 
reports that the investigation is still planned but 
yet not underway.) (4) 

Normally, paper dealers interested in tapping apart- 
ment newspaper waste, make initial approaches to 
resident building management who then design internal 
systems. (5) (6) There is much action in the U.S. east 
coast cities where superintendents unofficially reclaim 
paper from apartments. These techniques are not docu- 
mented and efforts cunong supers are not organized. {7) 

In Edmonton, Alberta, Paperecycle Alberta is a twenty- 
five year old scrap paper dealer which acquires waste 
paper from many sources, including apartment complexes. 
The company has a pamphlet on how to design a paper 
drive but cannot provide details specifically for 
apartment complexes because staff leave organization of 
fundraising drives to tenants groups, clubs, charities 
and superintendents. Another procedure is followed for 
buildings with mandatory separation. For instance, in 
one 640-suite building, it has always been illegal for 
tenants to combine bottles and paper with trash put 
into refuse chutes. The cleaning staff transfer bottles 
and paper from chute rooms to a central dumper. 
Paperecycle removes paper from such buildings but does 
not pay for the product as building managers are content 
with saving disposal costs. (8) 

An exception to leaving reclamation to tenant organiz- 
ations or superintendents is found in a Winnipeg 
program. WeatherCheck , a native people's insulation 
company, arranges for the use of apartment freight 
elevators on a designated day of the week. Floor by 
floor, refuse rooms are emptied of bundled newspaper, 
placed there the night before by participating tenants. 
WeatherCheck workers perform the work and do not pay 
for the paper. (9) 

9,4 Non-Profit and Volunteer Group Activity 

Many west coast ecology and non-profit groups station 
bins or drums in apartment buildings near compactor 
units as drop-off points for participating tenants. 
In one study, reference is made to a St. Petersburg, 
Florida satellite program where some thirty-four 
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stations are located at apartment houses for newspaper 
deposit. Economies of scale result because a collection 
route has been devised to minimize distances travelled, 
and collection labour required. (10) A non-profit ecology 
group and a commercial hauler, both on the U.S. west 
coasts intend to add apartments to successful residential 
pickup programs now that "the bugs" are ironed out of 
pilot areas. The sponsors of these programs are the 
Modesto Ecology Action Education Institute (11) and the 
San Luis Obispo Garbage Company (not non-profit) (12) , 
respectively . 

A company called Ecocycle of Boulder Colorado was refer- 
red to by several interviewees as a source of information 
of source separation in apartment buildings. However, 
Ecocycle terms its efforts as "disaster" especially in 
large buildings. Having tried programs in a range of 
low- to upper-class buildings of varying sizes, the main 
barriers have been internal storage, inability to put 
materials at curbside and the failure of tenants to res- 
pond to the most vigorous publicity techniques. Ecocycle 
recommends programs only for small apartments (15-20 
units) v/here 55-gallon drums can be placed next to trash 
bins used by tenants. (13) 

Within the Cambridge, Massachusetts Housing Authority, 
a non-profit business has been set up with joint goals 
of recycling and job-creation for low-income minority 
youth. With several grants and subsidies the organiz- 
ation has enlisted the participation of 3,000-4,000 
public housing units, provides buckets for source 
separated materials and offers a pickup service once 
or twice per week for each family by appointment. 
Buckets are not left in hallways because of children 
and dogs. "Residents Recycling" does no processing 
and uses a middle man who provides a bulk container, 
pays an average of $15/ton and markets materials: rags, 
paper, aluminum, "tin" cans, glass and scrap metal. 
The program co-ordinator thinks that the program can 
break even v/ithout grants and claims that the youth 
employment pitch is responsible for high participation 
in contrast to the usual apathy in public housing. (14) 

The National Black Veterans Organization recently 
received federal funding in the U.S. as a joint job- 
creation and recycling model operation. As in Residents 
Recycling, NBVO collects from public housing units, but 
procedures used are similar to Paperecycle Alberta: 
minimizing their own role, NVBO assists and shares pro- 
fits with community groups who organize drives. In 
Washington, B.C. buildings, where papers are normally 
left stacked in refuse rooms instead of being put down 
chutes, it is the role of staff to collect and store 
paper for NVBO pickup. Janitors are sometimes paid 
for this paper. Where there are tenants' associations, 
residents help with publicity posters and flyers and 
may or may not share revenues. In all cases (except 
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where paper is not allowed down chutes) , participa- 
tion is voluntary and ranges from 50% to 80%. Much 
attention is given to ongoing publicity and careful 
streamlining of collection procedures to minimize 
costs. Aluminum and all grades of waste paper are 
collected now with glass and "tin" cans scheduled for 
the future. (15) . 

9. 5 Apartment Source Separation in Ontario 

In 1977, the Waste Management Branch (then the Resource 
Recovery Branch) of the Ontario Ministry of the Environ- 
ment did an "unsystematic survey" of source separation 
in Ontario and found no apartment building programs 
except for a failed attempt in London, Ontario. (16) 
There are municipal collections of newspaper in Southern 
Ontario which do not exclude apartments on residential 
routes. There is the same superintendent and buyer 
activity as elsewhere, when paper prices are high. 

To illustrate the components of an apartment source 
separation scheme, two Toronto examples are charted 
below; 



Table 13: Comparison of Source Separation Programs £n Two 
Toronto Apartment Complexes 



Component 


20 Prince Arthur (17) 


Village Green (18) 


description 


1 tower of 2 floors; 


3 towers (23 floors, 


of building 

1 


195 suites; 250 tenants 


18 floors, 18 floors); 
700 suites; approx- 
mately 1260 tenants 


socioecon- 


downtown professionals 


same ;; 


omic status 


and business persons 




existing 


refuse rooms on each 


refuse rooms on each 


wastes 


floor; refuse put down 


floor; all garbage 


handling 


chutes; bottles and 


put do\im chutes — 




papers piled here 


signs posted say no 




removed daily by clean- 


trash to be left on 




ers who transfer them 


floor of room; com- 




to City of Toronto 


pacted trash picked 




dumper in basement, 


up by City of Toronto 




provided at no cost 


at no additional cost 


' 


(papers not allowed 
down chutes for four 
years because of plug- 


■; 




ging problems) 




paper 


paper dealer approached 


concerned individual 


reclamation 


resident building man- 


found out about 2 


motivational 


ager who got support of 


Prince Arthur, got 


impetus 


superintendent to do the 


co-operation of 




work involved in return 


tenants association 




for share of revenue 


and building manager 






to carry out volunteer 
program 
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Table 13 (continued) 



I 



market 


Paper Recycling Co., 
44 Eglinton Ave. W. , 
Toronto 


same 


sales term.s 
and revenue 
recipients 


$15/ton split among 
cleaning staff; 1' high 
bundles (35-40 pounds 
each) ; no magazines and 
no minimum pickup limits 


same price and 
preparation re- 
quirements; 
profits to tenant 
association 


labour 


cleaning staff 


volunteers from 
tenant association 


publicity 


paper dealer provides 
simple half-sheet signs 
advertizing paper re- 
clamation; posted in 
refuse rooms 


same 

■ 


preparation 
and set-out 
rules 


tenants asked to tie 
flat papers in foot- 
high bundles and bring 
as usual to refuse 
room; bundles under 
one foot and loose 
papers are bundled by 
super 


tenants asked to 
tie flat papers in 
foot-high bundles 
and store in unit 
until weekly set- 
out time when they 
stack papers on 
floor of refuse 
rooms; loose paper 
and bundles under 
one foot are rejec- 
ted by volunteer 
workers and discar- 
ded down chutes 


handling 
procedures 
and 
storage 

■ 


cleaners daily remove 
papers from refuse 
rooms in cardboard boxes 
mounted on wheels; 
super re-bundles as 
necessary and stores 
35-40 bundles in his 
own unit and calls for 
pickup once every two 
weeks 


on same day each 
week, and after 
morning elevator 
rush hour, volunteer 
teaias from each 
building transfer 
papers stacked in 
refuse rooms onto 
adjoining elevators 
for trip to base- 
ment level; papers 
put into awaiting 
truck with no other 
intermediate storage 


hauling 


contracted out for a 
commission of $15/ton 
(company sells paper 
for $60/ton and after 
paying $15 to building 
and $15 to hauler, 
makes $30/ton) 


same 
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Table 



13 (continued) 






diverted 
disposal 
and 
revenues 


35-40 bundles (40 pounds 
each) every tvra v/eeks 
amounts to 1400-1600 
pounds for $21-$24? .40- 
.60 pounds per person 
per day 


not known but ex- 
pected to be less 
proportionately 
than 20 Prince 
Arthur because : 
papers allowed 
do\\m chutes; in- 
unit storage prob- 
lem over one week 
period, effort of 
tying and stacking 
paper in refuse 
rooms on designated 
day only, and policy 
of rejecting im- 
properly prepared 
materials (loose 
and bundles less 
than one foot high) 


organiz- 
ational 
hurdles 
and 

physical 
constraints 


no organizational 
problems because 
residential building 
managment willing, 
and clearance obtained 
from management com- 
pany; storage problem 
overcome when super 
willing to stack paper 
in own unit; no in- 
unit storage required 
of tenants 


volunteer recruit- 
ment; resistance of 
resident building 
manager and clear- 
ance problem from 
property management 
company; zero 
central storage 
meant that a drop- 
off point could not 
be designated in a 
central place; no 
storage allov/ed in 
refuse rooms except 
overnight before 
transfer to truck 


alter- 
natives 
without 
dealer 

\ 

\ 
i 


source separated 
newspapers, set at 
curbside on Wednesdays 
by tenants or super, 
would be picked up by 
City of Toronto truck 


source separated 
newspaper, set at 
curbside on V7ednes- 
days by individual 
tenants, super or 
volunteer group, 
would be picked up 
by City only if 
requested as for 
rest of "core" area 



Comments 



It can be seen that storage constraints in these apart- 
ment buildings are a serious problem but in the second 
case these are overcome with an ingenious volunteer 
design. In both cases the co-operation of resident 
building management is essential but in neither case 
is there the incentive to save on disposal cost by 
diverting material for recovery. Finally, both cases 
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are entirely dependent on viability of markets. If 
newspaper prices fall and Paper Recycling Company no 
longer buys the paper, neither the super nor the 
volunteer group will continue to reclaim paper. 
However, the first example (because papers are not 
allowed down the chute and because a super responds 
more quickly to approaches from markets) is not lost 
to future market surges. (In fact both programs were 
terminated in May, 19 7 8 when cellulose insulation 
markets slumped . ) 

9. 6 Summary and Conclusions 

To summarize the state of the art in apartment building 
source separation in other jurisdictions, some obser- 
vations can be made. There are three "sponsorship 
modes" for collection: 1) Curbside paper set-outs, and 
centrally stacked paper in refuse areas, are picked up 
as part of municipal paper collections. 2) Special 
paper collection arrangements are made betv;een apartment 
superintendents, or tenants' organizations, and paper 
buyers. 3) Pickup programs for paper and other recyc- 
lables are sponsored by ecology groups, social agencie^, 
and on a less regular basis by fund-raising organizations. 
For fund-raiser and superintendent-type schemes, where the 
motivation is profit, reclamation is dependent on market 
prices. Consequently, programs in the municipal and non- 
profit categories are more reliable. (Apartments 
are serviced along with other sources, and tenants, rather 
than the superintendents, are responsible for preparation 
and set-out. ) 

Conditions influencing the feasibility of apartment 
source separation are building size and existing refuse 
handling practices. Small buildings with low-rise 
construction are more likely to require tenant refuse 
disposal, v/ithout intervening chutes or superintendents. 
Thus drop-off points for recyclables can be placed near 
refuse disposal points. Where bottles and newspaper , 
cannot be put dovm refuse chutes, the opportunity for 
marketing pre-separated materials is excellent. 

Despite cynicism over some failed apartment programs, 
there is still interest on the part of government and 
corporate officials to take advantage of the economies 
of scale in multiple dwellings. Development of special- 
ized waste handling equipment and modification of 
existing facilities are not essential. Drums for- small 
buildings and for satellite stations, and conventxopal 
vans and packers are being used for collection. The 
chief concern is human motivation, in attracting the 
co-operation of building management and of tenants. 
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Based on information from other jurisdictions and from 
limited examples in Toronto, the following action may 
be taken : 

- Discussion should be initiated with government 
housing authorities whose jurisdictions include 
building design standards and funding (OHC, CMIIC) 
in order to address the problem of storage space 
for recyclables in multiple dwellings. Storage 
problems arise with respect to individual units, 
to floor space in refuse rooms, and to central 
wastes handling areas. 

** Discussion could be started with associations 
related to apartment building design {architects, 
developers) . Despite high costs for open and 
storage space in urban structures, an appeal 
could be made on the basis of savings in diverted 
disposal for building management where reclamation 
is practiced. Cost data on additional chutes for 
newspaper should be compiled. 

- Investigation could be made of Swedish social and 
mechanical techniques used in apartment buildings 
as segregation of waste paper has been made a 
legal obligation of both households and municip- 
alities throughout that country. (19) 

- While there is no assurance that techniques which 
work in one building are transferable to other 
buildings, there is enough general knowledge of 
system design for the production of a guide that 
outlines steps for starting and maintaining an 
apartment source separation program. Such a guide 
or manual should be produced for public enquiries 
and include basic principles for marketing and 
publicity. The following variations could be 
reduced to four or five hypothetical examples: 

1. Storage space survey: chute rooms, ground 
floor, sub-basements (inside); sheds, dumpers, 
bins (outside) . 

2. Co-operation necessary from: management 
company, resident management, superintendent, 
tenants organization, individuals. 

3. Labour pool for internal collection: super- 
intendent, tenant organization, in-building 
club, individuals. 

4. Existing refuse handling procedures; everything 
down chutes, existing mandatory waste separation, 
individuals (tenants) set out garbage, handling 
only at central compactor facility, nanaiing in 
chute rooms, curbside set-out of materials 
assembled by supers in small buildings (build- 
ing management) . 
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5. Normal refuse service (for determining 
incentives for source separation) : provided 
by management company, contracted by individ- 
ual building/ owner, municipal service. 

6. Source separate collection from building: 
charitable group, non-profit ecology group, 
usual waste hauler, municipal special 
collection (in each case, on request or 
regular basis) . 

T» Revenue to: superintendent, tenant organi- 
zation, charitable group, in-building service 
club, individual who does the work. 

1,, Savings to: management company, resident 
management, municipality. 

9. Source separation drop-off location: chute 
rooms, central storage area, curbside set- 
out (each with consequences for participation) 

In addition to stimulating apartment building 
source separation by initiating discussion and 
providing guidelines as mentioned above, it would 
also be useful to test various operating systems 
applicable to apartment buildings. To this end, 
some form of financial incentive or subsidy could 
be given to existing source separation programs 
for purposes of including apartment building test 
components in collection operations currently 
oriented to single family dwelling occupants. 
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SECTION 10 



SOURCE SEPARATE MATERIALS PROCESSING 



10.1 Introduction 



From household source to secondary materials user, source 
separated materials undergo varying degrees of process- 
ing. Processing changes the condition of source separa- 
ted material, and includes volume reduction and up- 
grading. Volume reduction activities decrease material 
bulk. Upgrading activities improve material quality. 
Under most circumstances, volume reduction is considered 
a form of upgrading. 

In this section processing stages, activities, and pur- 
poses, will be explained. There will be special emphasis 
on "intermediate processing" because of its significance 
in the U.S. and its applicability to Ontario regional 
source separation systems. 

The model below points out the stages at which process- 
ing can occur in source separation systems. Generally 
speaking, when more processing is performed at further 
stages in the model, less processing is done at earlier 
stages. The converse is also true; however, mechanically 
sophisticated processing does not occur at the earlier 
stages. 

Processing considerations related to one stage cannot 
be isolated from processing considerations at other 
stages in the materials flow. For example, the decision 
to process materials at an off-load site/collection 
centre site is tied to the specifications of material 
buyer (s), constraints related to collection (collection 
site/collection vehicle) , and concerns about householder 
participation. 

Diagram 2: Materials Flow: Processing Stages 
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10.2 The Specifications of Secondary Materials Users 

Secondary materials users are industries which re- 
process recovered waste into new products, or re-use 
recovered waste in the course of producing their pro- 
ducts. More information about secondary materials 
users is found in Section 6 on marketing. Although 
technical details about secondary material user pro- 
cessing activities are beyond the scope of this report, 
it is important to look at this last stage in the 
materials flow because the specifications of users 
determine processing activities at earlier stages. 

"Specifications" are guidelines set by secondary 
materials users, and state the conditions under which 
waste materials are accepted. Specifications include 
such factors as material quality, material quantity, 
material delivery frequency, and preparation of material 
for efficient further handling. While materials that do 
not meet exact specifications may be acceptable to users, 
suppliers of such materials are usually paid lower 
revenues than suppliers who can meet the exact specifica- 
tions. Thus, suppliers are often faced with the decision 
of whether to meet exact specifications and thereby 
expend the most effort and obtain the highest possible 
revenues, or to not meet exact specifications and there- 
by reduce effort and obtain lower revenues- In some 
cases materials are accepted by users only if exact 
specifications are met by suppliers. 

The following review of the three major materials, i.e., 
paper, glass, and metal, illustrates how user specifica- 
tions affect other stages in the residential materials 
flow: 

- Paper : The U.S. newsprint recycling industry requires 
dry, unsunburnt newspaper, devoid of all contaminants' 
except paper bags and sometimes telephone directories. 
The cellulosic insulation industry has the same general 
waste material quality standards as the newsprint 
recycling industry. Paper mills which produce box- 
board, kraft paper, and newsprint, accept certain 
materials available from residential source separation 
programs such as newspaper and brown paper bags. The 
building materials industry can tolerate mixed paper 
grades which include boxboard, junk mail, egg cartons, 
and glossy magazines, for such products as insulite 
board, asphalt shingles, and compressed board. Most 
of these waste paper users prefer high quality (sorted) 
paper in large quantities on a regular basis in baled 
(easier to store and handle) form; however, small- 
scale insulation companies sometimes prefer unbaled 
paper on a seasonal basis, and, as noted, building 
materials manufacturers accept mixed grades. While 
source separation programs can partially meet user 
specifications through educating householders about 
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material quality, other specifications can be met 
only through additional sorting, mechanical baling, 
and long-term storage of paper at program sites. As 
the related costs of meeting user specifications are 
sometimes prohibitive for small-scale source separa- 
tion programs, many programs sell to paperstock dealers 
whose operations and higher throughputs are geared to 
meeting user specifications. Also, some users prefer 
to purchase only from the dealer sector because of 
the users' needs for regular, high quality, high 
quantity deliveries. For instance. Garden State 
Paper Co., the major U.S. newsprint recycling industry, 
prefers to buy from dealers, and buys directly from 
source separation programs only where there is no 
active dealer sector. 

Glass : Glass container manufacturers ideally require 
kiln-ready cullet — clean waste glass, crushed into 
small particles and devoid of any metal or ceramic 
contamination. Some glass manufacturers produce only 
flint/clear glass products, and purchase only flint/ 
clear cullet. Other manufacturers also produce amber 
and green glass products, and purchase green cullet 
and amber/brown cullet. Colour mixed (green + brown + 
flint) cullet, which can form a percentage of the 
"raw" material, added to green and brown glass batches, 
is acceptable to glass manufacturers who produce a 
substantial amount of green/amber glass. Specifications 
for small particle size are rigid in the U.S. northeast 
where glass manufacturers rarely purchase waste glass 
directly from residential source separation programs, 
whereas glass manufacturers in the mid-west and west 
coast accept larger particle sizes from a variety of 
suppliers. Industries which manufacture construction 
materials, such as foam glass insulation, glassphalt 
and columnar composite pipe, accept dirty waste glass 
in the U.S., but such markets are limited. (1) The 
beverage industries which use refillable and re-usable 
containers in their bottling operations, accept 
unbroken glass bottles of suitable size and shape. 
Specifications for sterile bottles are made by bottlers 
which do not carry out their own washing operations 
and are supplied by independent bottle washing com- 
panies, currently found in the U.S. west and south- 
west only. 

'. Metal : The steel industry, which recycles scrap 
steel, is a user of "tin" cans that have been de-tinned 
and compressed into bales. The copper mining industry, 
which re-uses "tin" cans in the mining process, 
requires low densities per unit of volume of material 
and can tolerate non-metallic contaminants, but wetness 
must be minimal. The aluminum industry recycles 
waste aluminum foil, cans, and food plates, that have 
been separated from ferrous metals. Before the scrap 
aluminum is melted and cast into sheet ingot for 
further product manufacture, it must be shredded 
either by the aluminum industry or by suppliers , (2) 
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10.3 The Role of Single-Material Dealers and Processors 

Meeting the exact specifications of secondary materials 
. users is often beyond the technical and/or financial 
capabilities of source separation programs. Meeting 
user specifications can be accomplished through inter- 
mediaries which upgrade a single material for resale 
to users. The traditional intermediaries are paper- 
stock dealers, scrap metal dealers, and the de-tinning 
industry. Since source separation programs cannot 
provide de-tinned steel to users, "tin" cans must be 
processed by the de-tinning industry. Dealers sort and 
shred and/or bale paper and metal for resale to users. 
When source separation programs market materials to 
dealers, the specifications of dealers have to be met 
at prior stages in the materials flow. Since dealers 
perform upgrading and volume reduction, their specifica- 
tions are less rigid in that they accept materials from 
suppliers who provide material that may be low in 
quality, in small quantities, available on an irregular 
basis and not prepared for efficient handling — conditions 
which would be unacceptable to most secondary materials 
users. Although dealer revenues paid to suppliers may 
increase with the degree to which specifications are 
met, dealer revenues reflect processing and other costs, 
and are therefore lower than user revenues paid. Despite 
lower revenues paid, the decision to market to dealers 
instead of users usually eliminates the need for pro- 
cessing by a source separation program and often requires 
less effort on the part of household participants. The 
processing activities of single-material processors and 
dealers are not innovative and will not be elaborated 
further . 



10.4 The Role of Multi-Material Processors 

While the traditional intermediaries process a single 
material, i.e., paper or metal, a new form of inter- 
mediary, which processes more than one material, has 
emerged in the U.S. Called "intermediate processors," 
these middlemen accept and process metal and glass (and 
one accepts paper also) from multi-material source 
separation programs in the northeast and west, and market 
processed materials to secondary materials users and 
sometimes to single-material dealers/processors. 

According to the U.S., E.P.A, , there are only three 
intermediate processors in the country and all are 
located in the northeast. These processors emerged 
during a specific phase in the development of source 
separation, when public enthusiasm for source separation 
was not equally matched by secondary materials users, 
especially the glass container industry which was 
unwilling to accept increasingly available but contamina- 
ted, post-consumer waste material. (3) In addition to 
the three northeast intermediate processors cited by 
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E.P.A. staff, there is a west coast cullet dealer which .; 

has begun to handle metal and paper; therefore this ) 

company could be considered a multi-material intermediate ■ 

processor. The four companies, and areas served in 1978 ; 

are as follows: i 

- Matcon Inc. (formerly called Recor Inc.), located in 
Salem, Massachusetts, and serving the greater Boston 
area ; 

- Recycling Enterprises Inc. (R.E.I.), located in North 

Oxford, Massachusetts, and serving western Massachusetts, } 
neighbouring New England States, western New York State, 
and the northern mid-Altantic region; 

- Resource Recovery Systems Inc. (R.R.S.), located in -i 
Branford, Connecticut, and serving the greater New 

Haven area and nearby Waterbury; 

- The Sessler Company Inc., located in South Gate, 
California, and serving Downey, a suburb of Los Angles. ^. 

A. Matcon Inc . 

When operated as Recor Inc., this company had two 
plants. The Salem, Massachusetts plant processed 
paper, glass, and cans, and the Dayville, Connecticut 
plant further upgraded glass to meet the exact , 

specifications of a glass container manufacturer in 
Dayville. While the Dayville Recor plant received j 

partially processed glass from the Salem Recor plant, ' 
the Dayville plant's main source of supply was the ^ 

Dayville glass container manufacturer, which bought 
glass from source separation programs, sold it to 
Recor for upgrading, and bought it back for recycl- 
ing. The value of scrap metal in 1974 was $100 per 
ton and, along with high paper prices and a favour- 
able arrangement with a glass container manufacturer, 
Recor 's future appeared bright. At the time, Recor 
accepted mixed paper, and co-mingled glass and metal, 
i.e., colour mixed glass mixed with aluminum and 
"tin" cans (equivalent to five fractions of glass 
and metal) . 

According to a 1977 consulting report (4), Recor was ^i 

operating five days per week on a single shift with ! 

seven workers. Throughput was sixty-eight tons of 3 

paper and forty tons of glass/cans per day. Annually, i 

this throughput amounted to 50,000 and 27,000 tons \ 

respectively. With a gross annual operating cost of j 
$695,000 (includes wages, maintenance costs, trans- 
portation costs, and purchase of recyclables, but 

does not include capital investments totaling ; 

$250,000 between 1974 and 1977) at the Salem plant, ^ 

Recor was delivering its product for under $10 per ' 

ton . ^ 

1 

-i 
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According to the same consulting report, the Recor 
process line for mixed paper included manual 
removal of non-fibre contaminants from paper on a 
conveyor leading to a shredder. Shredded paper 
was pneumatically moved to a baler, and then ware- 
housed before shipment by truck and rail box car to 
mills in New England or as distant as Indiana. The 
glass/cans process line started with a 2" vibrating 
screen conveyor. Pieces smaller than 2" (broken 
glass, metal caps and rings, etc.) passed through 
the screen and were conveyed to a contaminated glass 
bin. Pieces larger than 2" (glass, cans, and large 
contaminants) were conveyed to a magnetic drum for 
removal of ferrous metal. This ferrous fraction 
was mechanically shredded and stored for shipment 
to the de-tinning industry. The aluminum cans, 
which were not attracted by the magnetic field, 
were hand sorted from the conveyor and placed into 
a bin for shipment to smelters. The glass remain- 
ing on the process line was added to the contaminated 
glass bin and shipped to the Dayville plant for 
further upgrading through crushing and removal of 
metallic and ceramic contaminants. 

By 1978, several changes have occurred in the Recor 
operation. Under the new name of Matcon Inc., paper 
processing has been dropped, and the Dayville plant 
operation has been stopped since the glass container 
manufacturer ceased to buy glass from source separa- 
tion programs. At the Salem plant, pieces of 
(contaminated) glass, smaller than the 2" screen, 
are treated as refuse. Larger pieces of glass are 
crushed in a haramermill after ceramic contaminants 
have been hand-picked, and after cans have been re- 
routed manually onto an auxilliary conveyor. When 
co-mingled ferrous and aluminum cans are returned 
to the main conveyor line, ferrous cans are still 
magnetically separated from aluminum cans, but 
ferrous shredding has been abandoned (because 
shredder blades were constantly destroyed by tramp 
iron) . Ferrous is now flattened under the wheels 
of a front loader, and aluminum is shredded in the 
hammermill. On-site processing costs have climbed 
to $30 per ton. 

The Matcon plant operates for two, three, or four 
days per week, and employs three full-time staff and 
miscellaneous part-time workers. Throughput 
averages a maximiom of twenty tons of glass/cans per 
hour, or 800-1,200 tons per month. Matcon markets 
ferrous to the de-tinning industry at a much lower 
price ($20 per ton now vs. $100 per ton previously) 
than its 197 4 value . The company ships aluminum to 
buyers (unspecified) , but at high shipping costs 
per unit of volume. 



141 



Problems are being experienced in marketing glass. 
In spring of 1974, the Dayville plant stopped 
accepting colour mixed glass. Since Matcon does not 
colour separate glass, it cannot protect its own 
suppliers of coloured mixed glass from the fall in 
demand for colour mixed glass; consequently Matcon 
has stopped accepting colour mixed glass. Matcon 's 
source separation program suppliers have been 
forced into sorting colours of glass at program sites, 
or informing householders to colour sort, or collect- 
ing only clear/flint glass. (The change to saving 
flint-only is thought to be easier for householders 
than the change to sorting into three colours, once 
the habit of colour mixing three colours has been 
established.) Suppliers of flint glass and mixed 
green/brown glass are unaffected by the change in 
user specifications; however, in mid-1978, Matcon 
began to experience difficulty in marketing pure 
green cullet and pure amber cullet. The difficulty 
is attributed to new returnable (but not refillable) 
beverage container legislation in a nearby State. 
The legislation is blaijied for a surplus of green and 
brown cullet. (5) 



B. Recycling Enterprises Inc . 

R.E.I, appears to be the most prosperous of the three 
northeast U.S. intermediate processors with a new 
plant, plans for plant expansion, and optimism about 
techniques for optical (mechanical rather than 
manual) sorting of colour mixed glass. In 1978, 
R.E.I, accepts only colour sorted glass. R.E.I, 
also accepts co-mingled "tin"/aluminum cans, which 
are being stockpiled for a can line under construc- 
tion for start up in the immediate future. Since 
glass arrives colour sorted, R.E.I. 's processing 
line involves separate processing of each colour of 
glass. Ceramic and other non-metallic contaminants 
are hand-picked from a conveyor along which glass 
passes before it is smashed in a specially adapted 
hammermill and freed of metal contaminants by a 
"secret" sifting process. 

The R.E.I, plant operates for twelve hours per day, 
and seven days per week in order to maximize utiliza- 
tion of existing equipment. Staff include 30-35 
people who administer the operation; process and 
warehouse materials; manufacture roll-off bins and 
other equipment for the existing glass line and 
future can line; perform maintenance; and service 
suppliers with pickup service via bulk lift trucks. 
Maximum throughput is fifteen tons of glass per 
hour. Breakeven throughput is estimated to be 3,00 
tons of glass per month, and 5,000 tons of glass 
per month are slated for processing when a second 
glass line is started up in the immediate future. 
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R.E.I, cites a processing cost of $10 per ton and 
appears to have no difficulty marketing its processed 
glass to plate and container manufacturers . (6) 



C. Resource Recovery Systems Inc . 

R.R.S, appears to make the most vigourous public 
relations effott compared to the other two northeast 
U.S. intermediate processors. (R.R.S. was the only 
intermediate processor which responded to enquiries 
from the author of this report.) In 1978, R.R.S. 
accepts co-mingled glass and metal, i.e., colour 
mixed glass mixed with aluminum and "tin" cans 
(equivalent to five fractions of glass and metal) . 

On the R.R.S. processing line for co-mingled glass 
and metal, ferrous is removed magnetically and re- 
routed to a can flattener (specially designed to 
avoid damage from tramp iron) , while glass and 
aluminum continue along a conveyor. Next, aluniinum 
is hand picked and conveyed to a flattener. The 
three remaining colours of glass are each hand 
picked, along with ceramic contamination, from the 
main conveyor and re-routed onto three conveyors 
equipped with special glass smashers and magnetic 
contaminant removal devices. R.R.S. is inventing 
a device which will sense and remove both ferrous 
and non-ferrous metal contaminants from glass. The 
processing line is continuous for all five fractions , 
and this means that a problem on one line requires 
the stoppage of the whole operation; therefore, R.R.S. 
is inventing a console panel which will allow all 
conveyors to be individually controlled. Also, 
because large glass pieces are easier to colour 
sort manually, R.R.S. is redesigning the first 
junction in the conveyor so that glass does not 
break when dropping from the magnetic head pulley 
that attracts ferrous cans. 

The R.R.S. plant operates for five one-shift days 
per week and employs four sorters, a loader driver, 
and three administrative/clerical staff. While 
processing equipment has not been pushed to capacity, 
a throughput of 200 tons per week is thought to be 
possible. The R.R.S. process cost is $15 per ton 
or less. Like Matcon, R.R.S. arranges, but does not 
provide, transportation of supplies to its site. 
R.R.S. does not always provide a revenue to suppliers 
because disposal diversion is thought to be a 
sufficient incentive to certain municipal source 
separation program operators. R.R.S. transports 
glass to several glass container manufacturing 
plants, sells "tin" cans to the de-tinning industry, 
and sells aluminum to various users, but is currently 
stockpiling aluminum because of problems related to 
slack demand and cost of shipping light material. 
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Under a federal subsidy R.R.S. is providing the 
technical system design and marketing services for 
a national minority group economic development pro- 
ject involving at-source recovery. (7,8,9,10,11,12, 
13) 



D. The Sessler Company 

Information about this U.S. west coast cullet dealer 
which has expanded into other materials, is less 
complete than for the northeast intermediate pro- 
cessors. Sessler accepts a totally co-mingled 
product delivered by at least one source separation 
program. Incoming newspaper, glass, and cans — all 
mixed — are separated into six components at the rate 
of twelve to twenty tons per hour. The process line 
includes a conveyor belt from which ferrous cans are 
magnetically removed, and newspaper, glass colours, 
and aluminum are hand picked. Cullet is sold to 
local glass container manufacturers, aluminum to 
an aluminum manufacturer, newsprint to dealers who 
export to the Far East, and "tin" cans to dealers 
who re-sell to the copper mining industry. (14) 



10.4.1 Summary of Intermediate Processors 

A significant contribution of the intermediate processors 
lies in their ability to meet specifications of materials 
users, and therefore to reduce the need for processing 
at earlier stages in the materials flow. In the case of 
the Sessler Co., no processing is required by the source 
separation program operator, nor are householders 
required to do anything other than combine all newspaper, 
glass, and metal for collection. While the northeast 
intermediate processors do not accept paper, and while 
their specifications and services to suppliers differ, 
their contribution to glass and metal source separation 
is apparent. In the case of R.R.S. , no processing of 
glass or metal is required by the source separation 
program operator, nor are householders required to do 
anything other than combine all glass and metal for 
collection. In the case of R.E.I, whose specifications 
include colour separation of glass, source separation 
program operators are provided with roll-off containers 
that are divided into four compartments for flint, green, 
and brown glass, and co-mingled aluminum and "tin" cans; 
therefore, although R.E.I, suppliers must maintain a 
more rigid degree of separation, either at the program 
site and/or household level, the burden of transporta- 
tion is reduced for the program operator. In the case 
of Matcon, initially neither program operators nor house- 
hold participants had to keep glass and metal materials 
separate, but currently must keep at least flint/clear 
glass separate from green/amber glass, although either 
glass category may be mixed with metal. (Matcon* s 
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change in glass specifications has actually increased, 
rather than decreased, the need for processing at 
earlier stages in the materials flow among program 
suppliers which were collecting colour mixed glass.) 

In general, the intermediate processors reduce the need 
for processing at earlier stages in the materials flow by 
performing a mixture of processing, marketing, and 
transportation activities. The intermediate processors 
process, market, and ship large throughputs obtained 
from numerous suppliers. Where intermediate processors 
exist, source separation programs can collect partially 
or fully co-mingled materials; can undertake marketing 
negotiations with one buyer instead of several single- 
material dealers, processors, and users; can save storage 
time/costs and shipping costs by shipping to one buyer 
instead of several, and by shipping to closer points 
(R.E.I, provides both shipping containers and transporta- 
tion); can save in-program upgrading costs, i.e., "tin"- 
aluminum separation, glass colour separation, contaminant 
removal, and crushing (necessary to meet material quality 
specifications of users) ; and can save in-program volume 
reduction costs, i.e., metal flattening/shredding, glass 
crushing (necessary to ship materials efficiently over 
distances and to meet material quality specifications 
of users.) The services of intermediate processors are 
reflected in lower revenues paid to program operators. 

In providing these processing, marketing, and shipping 
(to and from their sites) services, intermediate pro- 
cessors operate processing lines with instalation costs 
ranging from $90,000 (R.E.I. 's glass line), to $100,000 
(Matcon's glass/metal line), to $250,000 (R.R.S.'s glass/ 
metal line) , exclusive of site rental or capital costs 
and operation. Processing cost estimates range from 
$10 to $30 per ton. While the processing lines involve 
various degrees of labour intensity for manual sorting 
of materials and contaminants, the lines involve mechanical 
crushing and contaminant removal, and have been dubbed 
"medium technology" in contrast to fully manual operations 
and more mechanized mixed refuse front-end "recycling" 
plants. In developing appropriate mechanical equipment, 
the intermediate processors employ heavily adapted 
conventional industrial machinery--conveyors , crushers, 
and magnetic devices. The internal configurations of 
these machines are regarded with secrecy after years of 
trial and error in developing appropriate apparatus. 

The intermediate processors maintain vigorous market- 
ing activities and are capable of meeting user specifica- 
tions for large quantity shipments . Although the north- 
east processors are having various degrees of difficulty 
in meeting glass buyers' quality specifications, only 
Matcon has failed to buffer its suppliers from fluctua- 
tions in user specifications (whereas R.R.S. is capable 
of colour sorting and R.E.I, accepts only colour sorted 
glass). Without the northeast intermediate processors. 
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most source separation programs would not currently be 
able to market unprocessed glass. Because of their 
processing activities and large quantity shipments, the 
intermediate processors are versatile in being able 
to deliver to various users at various distances, and 
can therefore re-route materials according to user 
demand and price changes. Nevertheless, with R.E.I, 
and possibly Sessler Co. as exceptions, the intermediate 
processors appear to be in financial difficulty. 

The concept of intermediate processing has applicability 
to Ontario. The northeast U.S. intermediate processors 
operate under circumstances that are not characteristic 
of Ontario. These circumstances include a publicly- 
perceived waste disposal crisis which has raised 
enthusiasm for source separation alternatives, resistance 
from glass container manufacturers toward the acceptance 
of unprocessed post-consumer waste glass, the prevalence 
of aluminum cans in the residential metal waste stream, 
and the tradition of co-mingling established in some 
source separation progrcuns . With appropriate modifica- 
tions, the experiences of the U.S. intermediate processors 
could be valuable for application to Ontario. For 
instance, facilities could be established throughout 
the Province to receive glass, "tin" cans, and fibres 
from source separation program suppliers. "Tin" can 
volume reduction could be carried out for bulk shipments 
to the de-tinning industry, paper grades could be up- 
graded and baled for bulk shipments to mills and other 
fibre users, glass volume reduction could take place for 
bulk shipments to glass container manufacturers with 
other glass upgrading activities carried out according 
to processing plans of the glass industry. The establish- 
ment of intermediate processing facilities in Ontario 
could reduce the duplication of public education, storage, 
marketing and transportation activities performed by 
individual source separation programs. 

10. 5 Curbside or Collection Centre Site Processing in Source 
Separation Programs 

10.5.1 Reasons for Processing 

In many curbside source separation programs, especially 
those in which only one material (i.e., newspaper) is 
collected, materials are hauled directly from curbside 
routes to local markets (users or intermediaries) . In 
other curbside programs, materials are transferred to 
storage containers and/or to larger vehicles for their 
trip to market. For instance, municipal paper collection 
vehicles dump into roll-off containers, or crews 
manually transfer paper into containers or semi-trailers 
at some central off-load site. In drop-off programs, 
comparable transfer activity occurs when patrons deposit 
materials into storage containers which are transferred 
to market or transferred into larger shipping containers/ 
vehicles. The shipping containers/vehicles may be 
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provided by buyers to operators of curbs ide or drop- 
off programs. Except for the inevitable glass volume 
reduction through breakage during transfer, these 
simple hauling and transfer activities cannot be con- 
strued as processing even though the activities 
involve storing and warehousing. For such programs, 
processing is unnecessary. 

On the other hand, there are source separation programs 
to which local markets are not available and in which 
simple transfer of materials is not desirable. Such 
programs process materials at central sites, i.e., 
curbside off-load sites, staffed collection centre 
sites. Processing activities are primarily a function 
of distance to market and buyer specifications. '■ "' 

Where markets are distant, volume reduction of glass and 
cans reduces the storage time/space required to aggre- 
gate large tonnages, and increases the tonnage of material 
that can be shipped per load, thus cutting the number of 
trips made to market. Large quantities of fibre are 
also more efficiently and effectively stored, marketed, 
and shipped in baled form. Upgrading of recyclables, 
by on-site sorting and contaminant removal, in addition 
to the sorting and contaminant removal performed by 
household participants, usually increases the market 
value of the recyclables. Upgrading by crushing glass, 
flattening/shredding cans and baling paper — activities 
that cannot be performed in households except for "tin" 
can flattening — further increases the market value of 
the recyclables. This upgrading may be optional for 
programs in which higher revenues from buyers are being 
sought, or may be necessary for programs in which the 
system design entails few preparation requirements on 
the part of household participants and/or collection 
procedures that do not permit the degree of quality 
control ultimately necessary, i.e., as when colour mixed 
glass is collected in a vehicle without separate com- 
partments for each colour, but only colour separated 
glass is marketable. 

Processing is carried out at source separation program 
sites for numerous reasons: to save storage space, to 
save hauling costs, to acquire markets, to obtain higher 
revenues from buyers, to make source separation more 
convenient for participants, and to eliminate the need 
for quality control measures at the point of collection. 
Nevertheless, the advantages of processing may be off- 
set by the costs of processing. These costs include 
wages for paid labour and/or the administrative burden 
of heavy volunteer recruitment; equipment purchase, 
rental, maintenance, fuel; site purchase, rental, main- 
tenance. The trade-off between level of processing 
effort and rate of return is a major question for 
designers of source separation programs. 
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10.5.2 Processing Activities among Programs Examined 

For newspaper, and other non-residential fibres col- 
lected by source separation programs, contaminants are 
manually removed, and paper is baled manually or mechan- 
ically. (Baling is relatively rare since most programs 
sell to insulation makers, dealers, and the overseas 
market. ) 

For glass, contaminant removal is performed by hand and 
can be extremely time-consuming when material is heavily 
contaminated with caps and neck rings, and can be 
extremely costly when paid labour upgrades such material. 
A study of U.S. collection centres has found that 
mechanical glass crushers are the most frequently 
employed piece of processing equipment. (15) Glass 
volume is also reduced by pouring glass down chutes 
(causing glass breakage at the bottom) or by smashing 
glass with iron bars. Colour sorting is done manually 
on sorting tables and conveyor belts. Collection workers 
on vehicles or at program sites are often responsible 
for maintaining quality control for which householders 
are responsible; thus staff check for and remove 
occasional contaminants and improperly combined coloulrs . 

For metal, simple magnetic devices, i.e., conveyor belts 
with magnetic head pullies, are often employed in the 
U.S. to separate ferrous all-steel and bi-metal cans 
from the more valuable aluminum cans; alternatively, 
can types are manually sorted. Following such sorting, 
the volume of ferrous cans is often reduced by mechanical 
flatteners, highway rollers, or bulldozers when ferrous 
cans have not previously been flattened by householders, 
or, to a degree, by packer trucks during collection. 
Aluminum is sometimes shredded or flattened mechanically.i 

10.5.3 Examples 

The following examples are provided as illustrations of 
on-site program processing and give insights into general 
processing trends. 

A. County of Sacramento, California; Newspaper delivered 
by rack- fitted compactors is sorted (contaminant 
removal) by workers paid through a federal job- 
subsidy program. The Garden State Paper Company pays 
$6.50/ton for each ton sorted in addition to the 
floor price for unsorted news. (16) 

B. Nottingham System, New Hampshire: Although more 
than twenty towns have adopted a similar system for 
rural refuse and recyclables collection (see Appendix 
4 for the Nottingham prototype) , procedures have 
been documented for only five locations: Nottingham, 
Plymouth, Swanzey, Meredith, and Durham which 
serves several other nearby towns. In each of these 
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five locations processing varies. The variations 
depend on the amount of work done by householders 
and by materials' buyers. Attendants check for and 
remove caps and rings left on glass by householders, 
and colour sort glass in Nottingham. Glass contam- 
inants are not removed prior to delivery or while 
on-site in the other locations which are served by 
intermediate processors. Some glass colour sorting 
is done by attendants in Plymouth, but is done by 
residents at the point of delivery in all other 
locations. Glass is crushed only in Nottingham which 
transports its glass to market in a town truck, but 
in all of the other locations uncrushed glass is 
picked up by intermediate processors or by haulers 
hired by the processors. Cans are now mechanically 
crushed in Nottingham and Plymouth, and will soon 
start to be crushed in towns serviced by Durham. 
Only in Nottingham are ferrous cans magnetically 
separated from aluminum. Floor mounted balers are 
employed for newspaper in two towns , for corrugated 
in three towns, and mixed paper in one town. A pit 
baler is employed in Durham for news, corrugated, 
mixed, and high-grade fibres. A hand baler is 
employed for newspaper in Nottingham. (17) 

C. Project Arrowhead, Duluth, Minnesota: Semi-trailers 
serve as mobile collection centres for urban and 
rural areas in this program operated by a sheltered 
workshop social agency. When trailers bearing 
recyclables in drums return to a warehouse, fractions 
are routed for processing. Glass is colour sorted, 

metal rings taken off and plastic jackets (poly- mm 

styrene tubes around pop bottles) removed. This is H 

all done manually. Corrugated and mixed papers are 

baled separately; high grade office paper from 

Arrowhead's confidential records shredding operation 

is baled with news for sale to insulation makers. 

Cans are first processed through a crusher mounted 

on a drum and then placed on a conveyor belt where 

they are hand sorted into aluminum, all-steel, and 

bi-metal (the latter is further shredded for a 9:1 

reduction) because prices differ for each metal. (18) 

D. San Luis Obispo, California: This private hauler- 
operated curbside pickup scheme collects newspaper, 
glass, and cans in a bin- toting container train. 
Only cans are processed in a metal crusher provided 
by the metal buyer for the purpose of volume reduc- 
tion prior to transport. (19) 

E. Seattle, Washington: In a pilot scheme combining 
voluntary source separation with mandatory limits 
to disposed amounts, municipally contracted crews collect 
recyclables in container trains and deliver newspaper, 
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metal and glass to a central facility. Newspaper hand- 
ling is simple transfer. Metal is dumped onto a conveyor 
where ferrous metal is separated by a magnetic head pulley 
and flattened; the remaining aluminum is flattened. 
Colour mixed glass arrives at the site in special bags 
provided to householders. There is no market for colour 
mixed glass in the Seattle area. Manual glass sorting 
(on a sorting table) begins with hand-picking of return- 
able beer bottles which are placed in cases and stacked 
on pallets. Green and brown glass for recycling are 
each pitched into separate compartments of a roll-off 
container. Clear glass is hand-fed into a crusher and 
conveyed into its compartment in the roll-off container. 
(20,21) 

F. Oxfam WasteSaver Project, Kirklees, U.K: In its fund- 
raising effort for Third World development, this inter- 
national charity has organized a source separation 
program in which materials delivered to a warehouse are 
processed "As far as limitations of capital permit." 
Several grades of paper are baled. Refillable, refund- 
able, and reusable (e.g., for winemakers) glass containers 
are hand picked. Remaining glass is manually colour 
sorted with hand removal of caps and rings, and fed into 
a crushing mill. "Tin" cans are magnetically separated 
from other metals, and mechanically granulated for high 
density transport to a de-tinning plant. Plastics are 
baled in two categories, polyethylene film, and containers. 
Textiles are sorted for reusable clothing and six grades 
of rags are baled for sale to industry. Almost all of 
the equipment and know-how has been donated by industry. 
Manpower is chiefly volunteer, except for a core of paid 
supervisory staff. (22) 

The above examples show how processing fits into different 
source separation system designs, and is therefore tailor- 
ed to local circumstances. All processing involves 
machinery and transfer equipment such as drums, bins, 
forklifts, hand trucks, conveyors, crushers, shredders 
and balers. 

Comparative processing cost data for the examples cited 
is limited. For instance, Sacramento's sorters are 
"free" labourers, and annual overhead related to the 
sorters is an estimated $6,483 (1977 U.S. dollars), a 
cost that is covered by the revenue of $15,366 at 
$6.50 extra per ton sorted; however, if county employees 
(paid at $10.39 per hour) were to sort the same tonnage, 
then labour and overhead would soar to $49,706, a cost 
that would not be covered by the sorting revenue. (13) 
A detailed comparison of Nottingham System locations 
appears in Section 10. For these five locations, plant 
operating costs include the cost to dispose of refuse 
residuals and are not specified for processing only. 
It is instructive that the more recently implemented 
locations are marketing to intermediate processors and 
taking revenue cuts, instead of processing to the 
extent found in Nottingham itself. (Nottingham, which is 



150 



described in Appendix 4 , was implemented before inter- 
mediate processors became active.) Specific processing 
costs are not available from Project Arrowhead, which is 
a skill-training program and does not aim to reduce high, 

. subsidized labour costs. For San Luis Obispo, costs 
(see Section 12 on Economics) have not been documented 
in a way which allows the isolation of metal processing 
cost. Since the program has been carefully designed to 
be an attractive prototype for other private haulers, it 
can be assumed that the buyer which provides the metal 
crusher is the best market choice under given circum- 
stances; also, processing labour is available due to 
slack time at the collection stage. Seattle is the 
only example for which specific processing cost data exist 
due to a sophisticated, computerized cost recording _ 
system. Seattle's processing activities, detailed in' 
Appendix 5, come to $39.64 per ton. Documentation on 

• the Oxfam WasteSaver Project does not specify process- 
ing cost. 

10.6 Collection Vehicle Role in Processing 

An example of actual processing machinery mounted on a 
collection vehicle is documented in literature about a 
west coast yard waste shredding operation. (23) Packer 
trucks employed to collect recyclables result in some 
volume reduction of metal and glass during compaction 
cycles. (Although newspaper is collected in packer 
trucks, no significant additional volume reduction is 
achieved during compaction since newspaper, especially 
when bundled, is already quite dense.) Regardless of 
type of truck employed for source separate materials 
pickup, some glass volume reduction normally occurs 
through rough handling. Vehicle crews may perform 
upgrading in the limited sense of pulling obvious 
contaminants at the point of loading. Thus volume 
reduction is achieved by some collection vehicle types 
and/or crew methods, and upgrading occurs during collec- 
tion through quality control by crews. 

The collection vehicle in curbside programs is the link 
between householders and the off-load site; therefore, 
the design of the collection vehicle in a curbside pro- 
gram is interrelated to processing activities performed 
before or after collection. For instance, when buyer 
specifications dictate that glass must be colour sorted, 
and when no colour sorting is performed at the program 
site, then householders must colour separate, and the 
collection vehicle must have separate compartments for 
each colour of glass or a multiple pass system must^ 
be used. Alternatively, given the same market specifica- 
tion, glass colours can be mixed by the householder, 
kept mixed (with a minimum of breakage) on the collection 
vehicle, and separated at the program site. (There is 
no point in asking householders to colour separate if 
separate colours will not be kept separate on the 
collection vehicle.) 



I 
I 



151 



In some cases the collection vehicle design choice acts 
as a constraint by limiting options for where process- 
ing occurs in the materials flow. For example, the 
designer of the "Separated Discards Carrier" (a refuse 
collection vehicle adapted with two hydraulic loading 
buckets — one for cans and one for glass — plus a rack 
for newspaper, see Section 7) recognized that refuse 
collectors would balk at loading three separate com- 
partments for glass alone, even if three glass com- 
partments could be mounted onto a refuse vehicle. So 
only one glass loading bucket is mounted on the "SDCt" 
which can collect only colour mixed glass or only one 
colour of glass. In Exeter, New Hampshire, where the 
"SDC" is being tested, there is no market for colour 
mixed glass; consequently, colour mixed glass is collec- 
ted and colour separated at a handling facility. Since 
glass broken during collection proved to be difficult 
to colour sort, special baffles have been installed in 
the "SDC's" loading compartment in order to prevent 
breakage. (24) Program operators in Seattle, Washington 
(see Appendix 5) are faced with a similar market situa- 
tion and do not want to inconvenience householders or 
slow down collection time by colour separation- In 
Seattle, glass is colour sorted at a handling facility, 
but glass breakage during collection is prevented because 
householders are given special bags to contain glass 
until the point of sorting. In the cases of both Seattle 
and Exeter, vehicle designs related to the collection 
stage necessitate processing (colour sorting) at a later 
stage in the materials flow. 

10.7 Householder Preparation Requirements 

In all source separation programs, householders are 
required to prepare separated material (s) for collection 
by following guidelines set by program operators. Some 
of these householder "preparation requirements" may be 
considered primitive forms of processing. For example, 
volume reduction is performed by householders when they 
flatten tin cans, and upgrading is performed by house- 
holders when they sort glass into colours and remove 
metal contaminants from glass containers. 

The amount of effort required of householders depends 
on further stages in the materials flow; that is, the 
specifications of the secondary materials user dictate 
how materials must be prepared for eventual reprocess- 
ing, but there may be intervening stages in the materials 
flow between the householder and user where processing is 
performed, thus reducing householder preparation effort. 

Designers of source separation programs set the guide- 
lines for householder preparation requirements. Decid- 
ing on the amount of household effort is significant 
because of the trade-off between participation and cost- 
revenue. When householders are not inconvenienced by 
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many preparation steps, they are considered more likely 
to participate in source separation programs. This 
elimination of householder preparation requirements 
results in costs at further stages. For instance, labour 
and equipment costs will be incurred by program operators 
if upgrading is carried out at a collection centre site/ 
curbside off-load site; or revenues will be lower if 
intermediaries (single-/multi-material dealer/processor) 
perform this upgrading; or lower prices for contaminated 
materials (if accepted) will be paid by ultimate users. 
On the other hand, when householders are asked to carry 
out more of the preparation activities, lovjer participa- 
tion is expected, but upgrading costs are minimized for 
program operators, intermediaries and ultimate users. 
This trade-off problem varies with local market avail- 
ability and types of fractions collected. 

A significant trend in certain U.S. source separation 
programs is the relaxation of householder preparation . 
requirements. The assumed higher participation and 
correspondingly higher throughput are thought to either 
result in economies of scale for processing done by 
program operators, or off-set lower unit revenues paid 
by buyers who perform processing. 

The source separation programs examined for this report 
differ widely in requirements for household effort. 
The following points illustrate how household prepara- 
tion requirements are affected by other stages in the 
materials flow and by particular program designs. 



■^' Paper : Paper involves the least householder effort. 
Assuming that newspapers are relatively contaminant- 
free as delivered to householders, preparation 
requirements involve little upgrading on the part 
of householders in programs which collect newspaper 
for ultimate de-inking or reprocessing into insula- 
tion. Preparation requirements in programs which 
collect mixed paper involve the reverse of upgrad- 
ing--the addition of other grades of paper to news- 
print. Regardless of ultimate use, householders 
are always asked to bundle or bag newspaper in curb- 
side programs. (This form of volume reduction bears 
little similarity to the mechanical sophistication 
or purposes of baling.) Bagging and especially 
bundling reduce the potential for litter from loose 
curbside set-outs and open collection vehicles, and 
enable easier manual handling of paper during 
collection and later stages. 



B. Glass: Householder preparation requirements for 
glass, i.e., washing, removing metal contaminants, 
and colour sorting, vary with specifications of 
buyers, amount of processing done by program opera- 
tors, and collection constraints. Householders are 
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normally asked to wash/rinse glass containers in 
order to reduce odour problems during storage in 
the household and at later stages. Washing appears 
to be more critical when curbside collection occurs 
at infrequent intervals, and when glass is stored 
at program sites for long intervals. Removal of 
metal caps and neck rings in order to meet the 
specifications of ultimate users, is required of 
householders except when this form of upgrading 
is carried out by labour at program sites (labour 
costs are high) , or by intermediate processors 
(lower revenues paid to program operators reflect 
processing costs) . If colour sorting is specified 
by ultimate users, or if the market demand for 
colour mixed glass is not stable, then colour sort- 
ing is required of householders except when this 
form of upgrading is carried out by program labour 
or by intermediate processors. In practical terms, 
and assuming that two or more colours of glass are 
marketable, householder colour sorting entails 
special arrangements at the collection stage. For 
instance, in curbside programs, either collection 
vehicles have to be compartmentalized to keep glass 
colours separate, or the multiple pass system must 
be employed to collect a different colour of glass 
on each pass, whereas in drop-off programs, there 
must be separate, marked bins for each colour of 
glass collected. (If there is no market for a 
certain colour /colours of glass, then such glass 
becomes a contaminant which must either not be 
included with acceptable glass by the householder, 
or be removed from acceptable glass at a later stage.) 
If colour sorting is not specified by the ultimate 
user, then this form of upgrading is not required 
at any prior stage. Volume reduction through break- 
ing is never required of the householder (except 
in drop-off programs in which patrons are allowed 
to pitch glass into bins) . 



Metal : Aluminum beverage cans, food containers, 
and foil are rarely required to be kept separate 
(by householders) from "tin" cans in curbside pro- 
grams because of the complications that would result 
for truck design and crew loading time; however, 
aluminum and ferrous metals sometimes must be 
kept separate by householders for delivery to 
collection centres. (Due to the much higher 
revenue for aluminum than for ferrous, aluminum is 
always manually or magnetically separated from 
ferrous at some stage in the materials flow in the 
U.S.) No programs are known to require flattening 
of aluminum by householders. Cleaning, label 
removal, and flattening requirements for "tin" 
cans vary as for glass. Cleaning avoids odours at 
collection centres, and during storage intervals 
in the home when pickups are less frequent. Label 
removal need not be done by households in programs 
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where "tin" cans are first incinerated (to remove 
labels and laquered coatings) for use by the copper 
mining industry. When the ultimate user is the 
steel industry via de-tinning plants, label removal 
is required. Can flattening is an asset for home 
storage at less frequent pickup intervals, but is 
usually required of householders for the purpose of 
saving space in curbside collection vehicles, at 
curbside off-load/collection centre sites, and in 
vehicles which haul "tin" to buyers. If packers 
are employed in curbside collection, if flattening 
is done at program sites, if the ultimate user is 
the copper mining industry, or if intermediaries 
are used, then "tin" cans are not usually required 
to be flattenend. 

Although the burden on householders in single- 
material newspaper recovery programs may be minimal, 
householders in multi-material programs may be faced 
with several preparation steps. In the northeast 
U.S. and west, in response to disposal crises, source 
separation is generally promoted as a normal habit 
that should become widespread rather than as a 
committed act of the concerned; consequently, there 
have been recent attempts to reduce the burden on 
the householders. 

The extreme case of Downey, California, illustrates 
the minimal participant effort required where inter- 
mediate processing is used. Here, all recyclables 

(paper, colour mixed glass, aluminum, and "tin" cans) 
are set out for curbside collection in one bag or 
box. Scavenging, a widespread problem before total 
co-mingling was initiated, has ceased to be a 
problem because newspapers are no longer conveniently 
bundled and set out. The Sessler Company, a glass 
cullet dealer, separates and markets the materials. 

(25) In Marblehead, Massachusetts, participants 
are not required to wash cans or bottles, to remove 
any paper labels or metal rings from bottles, or 
to flatten cans. All flat paper, including glossy 
magazines and writing paper, is acceptable. There 
are three levels of separation for set-outs : 
bundled paper, clear glass/cans, and green-amber 
glass/cans. Matcon, Inc., an intermediate processor, 
buys the glass and metal, upgrades these materials 

(but does not colour separate the green-amber glass 
mixture) , and re-sells to industry. A paperstock 
dealer adjacent to Matcon buys the mixed grade of 
paper. Consultants retained to evaluate this 
Massachusetts program have recommended that house- 
holders be asked to wash the glass and metal for 
odour reduction purposes . (26) 
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10 . 8 Suimnary and Conclusions 

In this section, processing stages, activities , 
and purposes are examined for source separation prog- 
rams in jurisdictions outside of Ontario. Processing 
includes material upgrading and volume reduction. 

Regarding its stages, processing can occur in the 
household, on a curbside collection vehicle to a 
limited extent, at a central program site (where 
materials are off-loaded by individual patrons, 
curbside collection vehicles, or vehicles which service 
other collection sites) , at the site of a multi- 
material intermediate processor (where in existence) , 
and at the site of a conventional single-material 
dealer/processor . 

It is found that the specifications of secondary 
materials users determine the need for upgrading 
activities at earlier stages in the materials 
flow. The distance of secondary materials buyers 
determines the need for volume reduction activities, 
many of which are also considered to be forms of 
upgrading, e.g. small , contaminant-free glass par- 
ticles are more economical to ship and are also 
more acceptable for recycling purposes , than are 
whole bottles. 

Processing at later stages in the materials flow 
reduces the need for processing at earlier stages, 
but important trade-offs are involved. If househol- 
ders are to be confronted with minimal inconvenience, 
then processing can either be performed at central 
program sites or later, by intermediaries. In-prog- 
ram processing is costly but brings maximum 
revenue from buyers of materials. Intermediate 
processing obviates the need for in-program proces- 
sing and therefore saves source separation program 
costs but results in lower revenues paid to programs. 
Generally, in both single-material newspaper col- 
lection programs across the continent, and in 
multi-material programs in the U.S. northeast, 
source separation programs are opting for lower 
revenues paid by intermediary paperstock dealers 
and multi-material intermediate processors, in 
return for processing services which reduce proces- 
sing activities at central program sites and at the 
household level. The resulting convenience to house- 
holders and therefore assumed higher recovery, 
and the elimination of in-program processing costs, 
are considered to be worth the loss of maximum 
revenues for individual source separation programs. 

"Intermediate processors" are highlighted as a 
significant contribution to source separation. Each 
of the four intermediate processors, identified 
by the U.S. Environmental Protection Agency, is dif- 
ferent in terms of services provided and nature 
of operation (e.g. acceptance of fully comingled 
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paper/glass/cans, vs. acceptance of colour separated 
glass and mixed ferrous and aluminum cans) . But, 
as a group, these entrepreneurial operations are 
able to meet the specifications of materials users, 
and are reducing the need for processing at earlier 
stages in the materials flow, and therefore are 
helping to sustain and increase the number of source 
separation programs in operation, especially in the 
U.S. northeast where the glass industry resists 
accepting unprocessed post-consumer waste glass. 
Generally, the intermediate processors offer the 
following advantages: 

- Little or no material preparation is required 
of householders, and little or no upgrading or 
volume reduction need be performed by source 
separation programs . 

- Transportation services are either provided 

or arranged for materials being moved from source 
separation program sites to processing facilities; 
therefore, programs can save storage space/ 
costs and shipping costs by shipping to one 
buyer instead of several buyers and by shipping 
to closer points instead of distant points. 

- Marketing services are provided for a number 
of source separation programs; therefore, 
individual programs can market all fractions to 
one buyer and the buyer can negotiate a higher 
unit price, from user industries, with the pooled 
volume. 

- In the case of glass in the northeast U.S., 
the intermediate processors provide a glass 
market which would not otherwise exist. 

In the northeast and west, processing is also carried 
out at source separation program sites where inter- 
mediate processors are not available, or for various 
reasons, not utilized. The reasons for processing 
include a desire to: save storage space, save hauling 
costs, secure markets, obtain higher revenues from 
materials buyers, make source separation more con- 
venient to householders, eliminate the need for 
additonal compartments in curbside collection vehicles , 
and eliminate the need for quality control by collection 
vehicle staff and collection centre patrons . 

Nevertheless, the cost of processing small volumes 
of recyclables can off-set the revenues gained or 
savings accrued by the various labour intensive and 
mechanical methods cited as processing activities 
in this section. The lack of hard cost data for 
in-program processing activities inhibits an eval- 
uation of the cost-effectiveness of processing at 
the central site level. Cost data supplied by 
intermediate processors indicate that, with capital equip- 
ment and operating costs of $10 to $30 per ton, their 
operations are at least marginally cost-effective 
depending on revenues achieved. 
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Curbside collection vehicle constraints are found 
to determine the need for in-program or inter- 
mediate processing under certain market conditions, 
because of the need to reduce segregation res- 
ponsibilities of householder participants and col- 
lection staff. For example, efficient multi-material 
curbside collection must minimize the number of 
curbside set-out containers, and curbside vehicle 
compartments or number of curbside passes required 
for collection; thus, where no markets exist for 
colour mixed glass, it is necessary to collect 
glass that is colour mixed and then separate colours 
at a later stage in the materials flow. 

Despite the fact that glass/cans intermediate proces- 
sing and in-program processing techniques have ad- 
vanced the state of the art in source separation 
elsewhere, these experiences have limited applicability 
for Ontario. Most processing elsewhere is in response 
to: 

- the resistance of the glass industry toward 
accepting glass that is not in kiln-ready 
particles or colour separated; 

- the prevalence of aluminum beverage cans in 
the residential waste stream and the high 
revenue associated with aluminum cans when . 
separated from ferrous metal; 

- the heavy concentration of multi-material 
source separation programs on the east and west 
coasts where public enthusiasm for "recycling" 
and public recognition of the waste disposal 
crisis prevail; 

- the tradition of comingling (glass/cans or 
paper/glass/cans) that has been established in 
certain regions. 

Few source separation programs, and only one out 
of four of the intermediate processors, in the U.S. 
bale fibres, due to vigorous conventional dealer 
activity in supplying the newspaper recycling indust- 
ry and export market. 

In Ontario, the need for glass upgrading may not 

be necessary if glass manufacturers pursue plans 

for a glass benefication plant and pay fair prices 1 

for colour mixed, metal-contaminated glass. Here, \ 

the need for ferrous-aluminum separation is not 

relevant, due to legislation proscribing aluminum - 

beverage containers. Here, waste residential material 

recovery does not yet enjoy equal priority status 

with conventional refuse disposal. In Ontario, ^ 

comingling of several materials has no precedent in ,,• 

multi-material collection programs {few multi- ' 

material curbside programs exist) . These domestic 

factors mitigate the applicability of U.S. in-program 

and intermediate processing experiences. 

Nevertheless, the concept of the intermediate 
processing facility could be applied, with appropriate 
modifications, to the Ontario situation. Volume 
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reduction of glass and "tin" cans at regional proces- 
sing facilities, fed by individual source separation 
programs, could make a contribution to economical, 
bulk shipping of materials. It may be advisable for 
Ontario source separation programs, through regional 
facilities, to gear up for fibre baling in order 
to supply distant paper mills in addition to local 
cellulosic insulation manufacturers whose demand 
currently fluctuates seasonally and whose demand may 
greatly slacken in future. 

As an implemented concept, the intermediate processing 
facility could therefore help Ontario source separation 
programs to meet user industry specifications and 
could contribute to storage/shipping economies — 
both through technical "hardware" means. Also, the 
concept could be applied to the provision of legal, 
accounting, education, marketing, and other "soft- 
ware" services currently carried out and duplicated 
by individual programs in various Ontario regions. 
Regionalization of services is also discussed in 
section 8. Further research should be undertaken 
on regional processing facilities appropriate for 
Ontario. 
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SECTION 11 

PARTICIPATION IN SOURCE SEPARATION PROGRAMS 
11.1 Introduction 

Motivating public participation is the major challenge 
facing source separation program sponsors. Low parti- 
cipation is a problem that must be solved if source 
separation is to take its place among effective waste 
management options amidst criticism from, mechanical re- 
covery proponents. This section looks at the variables 
that affect participation: community characteristics, 
source separation system design factors and publicity 
strategies. The state of the art for predicting and 
ensuring participation is not highly advanced. It is 
first necessary to deal with a semantic and measurement 
problem that is found in the literature. 

11.1.1 Definition of Rates 

Participation rate, strictly defined, is the number of 
households setting out recyclables in a curbside program 
or using a drop-off centre, as a percentage of the total 
households in a program area. To measure participation 
with accuracy requires repeated monitoring of set-outs 
or drop-off s. This monitoring is a luxury that most 
programs cannot afford due to lack of time and funds. 

In addition to "participation rate", another expression 
of source separation program effectiveness, is "recovery 
rate". It is sometimes considered to be the ratio of 
recyclables collected (recovered) to potentially avail- 
able recyclables. Such estimates are deduced from 
newspaper circulation figures and from local data on 
recyclable waste generation and composition. "Recovery 
rate" is also used to denote the percentage of waste 
diverted from total residential refuse, including non- 
recyclable waste, as a result of source separation 
activity. This second meaning of recovery rate would 
be more accurately termed "diverted disposal rate". 
Such estimates are deduced from total residential waste 
generation data. 

Recovery rates (first meaning) are useful for showing 
how much of the recyclable potential is being tapped. 
Diverted disposal rates are useful for showing what 
kind of "dent" source separation is making in refuse 
disposal. The diverted disposal rate is the key 
indicator of program success from the waste managment 
point of view; however, without public participation, 
there is neither recovery nor diverted disposal. Thus 
the emphasis of this section is on participation. 

As participation rate, recovery rate and diverted dis- 
posal rate are used interchangeably in the literature 
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about source separation, it is difficult to compare 
source separation programs. Each measure has its 
usefulness but there is not necessarily a correlation 
among the three measures. An attempt will be made to 
point out which measure is being used as a proxy for 
participation rate when the distinction is relevant 
in this section. (The single word "recovery" will be 
used in the following discussion as a synonym for 
amounts collected through source separation.) 



Number of Participating Households 
Participation Rate - r^^tal Number of Households Included 
(for each fraction ^ Program 

or for all fractions) 



X 100 



Total I-tecovered Tonnage ,, ^ ^.^ 

Recovery P^te = T^tal Tonnage Available f or Recovery ^ ^°° 
(for each fraction) 

, . . Total Ifecov ered Tonnage -, f^^i 

Diverted Disposal = ibtal Ifesiden tial Itefuse Tbnnage "^ ^'''' 
Pate 



11.1.2 Variables Summarized 

Following is a list of factors which will be discussed 
for their relationship to participation in source sep- 
aration programs. 

Community Characteristics: 

- Socioeconomic status (SES) 

- Existence of ecology groups 

- Stage in family life cycle and family size 

- Community size 

- Disposal as an issue 

Source Separation System Design Factors ; 

- Program duration 

- Curbside collection frequency 

- Separate collection related to refuse collection 

- Simultaneity of collection in multi-material 
programs 

- Use of the rehabilitation labour pool 

- pjeliability of service 

- Preparation requirements 

- Fractions collected 

- Type of program 

- Mandatory separation 

- Financial incentives 

Publicity: 

- Publicity program planning considerations 

- Specific publicity tactics 

- Ongoing publicity 
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This section concludes with summaries of available 
case studies and quantitative research on publicity 
and public participation in source separation 
programs . 

11 . 2 Community Characteristics Affecting Participation 

A. Socioeconomic Status : 

In an early enqineering study of U.S. separate curbside 
collection programs, participation is found to be a 
function of SES. Using a qualitative assessment of the 
SES of twenty-two communities, authors show that parti- 
cipation increases from middle to upper middle class 
communities. These results are backed up by a university 
study of depot users and non-users in Madison, Wisconsin. 
Depot use increases with family income, professional 
status of the family head and educational level of family 
adults, (1) 

While other factors help to account for the differences 
in the percent of residential waste recovered (diverted 
disposal) in Somerville and Marblehead, SES is a sig- 
nificant variable as shown in the following table: (2) 

Table 14: Program Success as a Function of SES in 
Somerville and Marblehead 



Characteristics (1977) 


Somerville 


Marblehead 


Median Annual Income 


$ 9,600 


$ 12,600 


Median Years of Education 


11.6 


13.2 


Housing Type: Single Family 
Multi-Family 
Ownership 
Rental { 


10% 
90% 
35% 
65% 


70% 
30% 
85% 
15% 


Diverted Disposal 
(called recovery in 
consulting reports) 


8.1% 


24.4% 



A report on a questionnaire survey in San Luis Obispo, 
California finds that participation claims are made 
most frequently by those who rank themselves as "profes- 
sionals" and "foremen", with lowest participation among 
"equipment operators" and "labourers". To complement 
this subjective data, collection beat set-out monitoring 
is plotted with incom.e levels from neighbourhood blocks. 
Middle to high income blocks (over $8000 per year) 
exhibited the highest participation. Three lower income 
blocks (under $5000 per year) have higher participation 
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than middle income blocks ($5000-$8000) but this is 
attributed to high university student occupancy. The 
fourth low income block without a student population 
has the lowest participation rate. (3) 

Indications are that source separation programs in high 
SES areas will result in more public participation, 
recovered recyclables and diverted diposal. Such areas 
are also associated with higher newspaper circulation, 
a factor to be taken into account especially when 
choosing areas for source separate newspaper collections. 

B. Existence of Ecology Groups: 

As a motivational impetus, ecology and public interest 
groups have always played an important role in advo- 
cating source separation programs. Many of these groups 
operate their own source separation projects, or help to 
carry out initial and ongoing publicity and education in 
programs sponsored by government and business. In some 
areas, where the debate rages over mechanical recovery 
vs. source separation, ecology groups have tipped the 
balance toward the latter. The expression "eye wash 
program" refers to uneconomical source separation prog- 
rams that are continued by municipal and private sponsors 
in order to mollify ecologists. There are indications 
that ecology group pressure is less necessary (in the 
late seventies as opposed to earlier times) for source 
separation program implementation. Many U. S . municipal and 
private haulers are turning to source separation, in 
order to conserve disposal budgets and sites, and in 
order to comply with strong e-.nvironmental disposal 
legislation. Where paper markets are reliable, program 
sponsors can even expect to make a profit. Industries 
are increasing their use of post-consumer waste in order 
to save on materials, energy, maintenance and pollution 
costs. Many volunteer ecology groups have evolved into 
non-profit source separation companies which resemble 
businesses. Some groups have turned their recycling 
projects over to municipalities and private haulers. 
(While the motives for starting and maintaining source 
separation programs are varied, ecological purposes are 
nearly always cited in program promotion.) 

C. Stage in Family Life Cycle and Family Size: 
That participation in source separation programs is 
higher among younger and larger families has not been 
substantiated where hypothesized. The Madison study 
cited above finds that depot use is related neither to 
the numJoer of children under eighteen in families, nor 
to the age of the family head. (4) A San Luis Obispo 
door-to-door survey shows that age and size of family 
does not have a significant effect on participation. (5) 
(The enquiry was to be an indicator of the effective- 
ness of publicity efforts directed at school children.) 
In Fullerton, California, city areas high in senior 
citizen population have high participation but low 
recovery of newspaper. This indicates that people 
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on fixed incomes or pensions may not subscribe to daily 
papers in the same proportion as other age categories . (6) 
In contrast, Florida communities with disproportionate 
senior citizen populations, have high newspaper recovery 
rates. This is due to heavy subscribership to newspapers 
from "back home" and investment journals, a function 
more of SES, than lifecycle stage. (7) 

D. Community Sizet 

Indications are that source separation is most effective 
in diverting disposal amounts in smaller communities. 
This is partly due to lower quantities of waste and an 
eagerness to reduce higher per capita disposal costs, 
but it is also related to the effectiveness of publicity, 
especially word-of-mouth teclmiques in smaller, more 
homogeneous communities. A 1974 U.S. study of collection 
centres finds that the diverted disposal rate decreases 
with a rise in population among communities with collec- 
tion centres. (8) 

E. Disposal as an Issue: 

Communities may be faced with loss of traditional disposal 
options or skyrocketing costs of new regional facilities. 
In such places political decision-makers are more suppor- 
tive of source separation. The crisis facilitates citizen 
participation in source separation as a result of increased 
publicity and public concern about the waste issue. 

11.3 Source Separation System Design Factors Affecting 
Participation 

A. Program Duration: 

While quantitative data are scarce, an early study of 
twenty-two separate collection locations finds that 
participation is related to program duration. (Expec- 
ted increases in participation of 18% per year are 
projected for the study areas.) (9) An interesting con- 
tradiction of this trend is shown in the annual tonnage 
figures for the City of El Paso, Texas. Collected 
newspaper tonnages (no rates available) have steadily 
declined since program inception in 1974, yet revenues 
are generally the same. City officials attribute "low 
participation" to the voluntary nature of the program 
and plan to increase publicity. (10) Despite tlie many 
differences between Somerville and Marblehead, the 
higher recovered amounts in Marblehead are at least 
partly attributable to its source separate collection 
going back to 1972. 

B. Curbside Collection Frequency: 

It is desirable to know the relationship between parti- 
cipation and frequency of collection because a trade-off 
is involved. Frequent collections are costly but are 
thought to be essential to high participation. Less 
frequent collections save on costs but may depress 
participation due to storage problems in the household. 
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The question becomes: At what point in lowering 
frequency of collection, does participation decrease? 

In an early study of seventeen separate truck programs, 
frequency of paper collections does not correlate with 
participation rate. Several bi-weekly and monthly 
programs have greater participation rates than weekly 
programs. One case study location contradicts this 
finding if looked at independently. Forth Worth, 
Texas, operates a pickup program, with two different 
collection frequencies with all other variables equal. 
Participation in the weekly areas is 40%, while bi-weekly 
areas average a participation rate of 25%. 

In the above study, diverted disposal quantities are 
related to collection frequency. Weekly programs divert 
disposal amounts by an average of over 7%. Bi-weekly 
programs divert 6% and monthly programs only 3%. Thus 
diverted disposal quantities increase as collection 
frequency increases. This trend is reinforced by data 
from the Fort Worth pilot area. In the weekly collec- 
tion area, participants put out an average of 21 pounds 
of mixed paper. In contrast, participants in the bi- 
weekly collection area, place out 30.6 pounds of paper, 
an average of only 15.3 pounds per week. The authors of 
the above study conclude that while collection frequency 
does not affect participation, more frequent collection 
results in increased diverted disposal quantities . (11) 

In San Luis Obispo, weekly collection of recyclables is 
carried out because a full time crew has been hired for 
separate collection. (If bi-weekly collection were per- 
formed, there would be difficulty in finding other jobs 
for these men or in finding men willing to work part- 
tim.e.) Participation data v/ere collected by monitoring 
set-outs from 180 households over thirteen weeks in order 
to see if weekly collection is really necessary. As 
reported by authors, overall participation (set-out) 
frequency averages once every four weeks to bi-weekly. 
Among "regular" participants (those who participated 
once a month for the three study months) participation 
averages every other week. Only 29% of the households 
participated for more than six weeks and no household 
participated for more than ten weeks. Only ninety or 
half the homes participated for two to five weeks out 
of thirteen weeks. 

V7ith participation averaging once every three weeks, 
authors conclude that weekly collections could have 
been cut back to bi-weekly or tri-weekly. Their 
recommendation to larger cities is that more homes 
can be serviced with the same collection equipment 
and crew v/ith bi-weekly instead weekly collections. 
If bi-weekly collection is established at the begin- 
ning of such a program, neither participation rate 
nor diverted disposal quantities v/ould be affected. 
However monthly collections are not recommended.. 
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Most households in San Luis Obispo find it necessary 
to set recyclables out at least every three weeks. 
Therefore monthly collection could reduce collected 
amounts due to storage problems in the household. (12) 

In order to determine the collection frequency most 
conducive to participation in Somerville and Marble- 
head, consultants examined results of attitudinal 
surveys carried out prior to program implementation . 
According to report authors, most residents prefer 
weekly collection of cans and glass and three quarters 
want newspaper collection either weekly or bi-weekly. 
In Marblehead, there had been a monthly source separ- 
ate collection with each fraction picked up during a 
different week (multiple pass system) . 44% of the 
residents cite problems with the past system such as 
storage space limits, infrequent collection and con- 
fusion over schedules. Late 1976 phone and personal 
interviews were carried out with the finding that 55% 
of Somerville residents and 72% of Marblehead residents 
claim to set out recyclables weekly. Only 14% and 18% 
respectively claim to set out less than weekly. 

As a result of these surveys, a weekly collection 
frequency has been implemented requiring that col- 
lection trucks serve a large number of homes per 
day. But the trucks do not work to capacity because 
each stop has a set-out of only one week's worth of 
recyclables and not all residents participate. The 
consultants conclude that participation would decline 
slightly with a bi-weekly pickup but less frequent 
collection would be more cost-effective. They state 
that collection frequency is very difficult to 
determine • (13) 

C. Separate Collection Related to Refuse Collection: 
It is often assumed that householder convenience is 
correlated with participation in source separation. 
One way to minimize inconvenience is to collect re- 
cyclables in the same vehicle as refuse or to collect 
recyclables on the same day as normal trash. In 
neither case do residents have to remember schedules 
for their pickup day. The only inconvenience is the 
need to containerize recyclables separately from refuse. 

No quantitative data were found to substantiate this 
hypothesis. It is possible to extrapolate from a study 
where rack systems (simultaneous collection of refuse 
and newspaper) are compared with separate truck systems 
(collection of recyclables on bulk, brush or "white 
goods" days, different from normal refuse collection 
days) . The seventeen separate truck case histories have 
an average diverted disposal rate of 6% by weight. In 
contrast, the four rack locations have a 3.2% diverted 
disposal average. The estimated average participation 
rates of these two systems are 39% for separate trucks 
and 21% for racks. 
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The authors of the above study claim that participation 
and diverted disposal should be much higher for the rack 
approach because pickups are frequent and schedules are 
not confusing. The low success of three of the rack 
systems is attributed to poor publicity and attempted 
revival of one program that had been cancelled because 
of marketing problems. On the basis of this limited data, 
participation does not appear to be boosted by same day/ 
simultaneous collection of recyclables and refuse (14) 
but many source separation proponents back the practice. 

A recent evaluation of the most successful multi-materials 
source separation program in the U.S. deals with this 
question. In Marblehead, Massachusetts recyclables were 
-i-nj.t ially collected on refuse collection days. The prog- 
'^am was plagued v/ith collection crew confusion over 
whether curbside containers held recyclables or refuse. 
Stopping to check for recyclables took up valuable collec- 
tion crew time. The collection of recyclables now takes 
place on a different day from refuse collection — the day 
made available for recyclables collection as a result of 
dropping the second weekly refuse collection day, a 
saving partly attributable to source separate diverted 
disposal quantities. Consultants retained to evaluate 
Marblehead 's program recommend against same day collection 
of refuse and recyclables. The main reason for the recom- 
mendation is to increase collection productivity. The 
consultants also hypothesize that the visibility of 
recyclables on a separate collection day will provide a 
neighbourhood inducement to those who do not recycle. (15) 

D. Simultaneity of Collection in Multi-Material Programs: 
The newest and most sophisticated U.S. multi-material 
source separation programs are designed for simultaneous 
collection of all recyclable fractions. The rationale is 
to eliminate householder confusion over collection sche- 
dules. Container trains and compartmentalized vehicles 
are necessary for this kind of collection unless inter- 
mediate processing allows total comingling of metal, glass 
and newspaper in a single truck. These new programs are 
an alternative to the multiple pass system for collection 
of several fractions, each on a different day in a non- 
compartmentalized truck. The latter system requires that 
householders remeniber which fraction is collected on which 
day of the week/month. 

Unquantifiable indications are that non-simultaneous 
collection of recyclable fractions is less conducive to 
high participation. Early engineering studies, often 
cited in this report, do not compare these two options 
because compartmentalized vehicles were not in use in 
1974; however, Marblehead offers a case in point. The 
present system (simultaneous) has doubled the diverted 
disposal rate of a previous multiple pass system; but 
the newer system was also introduced with heightened 
publicity, easier householder preparation requirements 
and better overall collection service. (16) 
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Proponents of the multiple pass system cite advan- 
tages of direct transport of materials to local 
markets, better collection efficiency and use of 
surplus standard collection vehicles — all traded 
off against the household inconvenience and memory 
factor. 

E. Use of the Rehabilitation Labour Pool: 
Although there are no comparative data, high partici- 
pation rates are claimed by organizations v/hich couple 
reclamation and social rehabilitation goals. For 
instance, a Black skill-building source separation pro- 
gram run by the U.S. National Black Veterans Organization 
boasts a tenant participation rate of 50%-80% per lov/ 
income building in Washington, D.C.{17} A youth emp- 
loyment source separation program run by Residents ' 
Recycling claims a 50% diverted disposal rate in Cam- 
bridge Housing Authority buildings in Cambridge, Mass. (181 
Areata Community Recycling Center in California 
claims its co-operation with the county legal system 
in rehabilitating parolees and probationers is an 
encouragement for participation. There is no partici- 
pation data for Areata 's small town/rural drop-off 
operation but staff estimate a 16% diversion of local 
refuse. The pure ecological motivation would not be 
welcome in this lumber-based area. (19) A Native persons 
skill-building newspaper collection program called 
WeatherCheck claims 90% participation from subscribers 
to the Winnipeg daily nev/spaper. (20) In each of the 
above four cases and in many others, social problem 
groups form part of the source separation program labour 
force and add to the perceived local benefits of parti- 
cipating in source separation. 

f» Reliability of Service: 

There is v/ide recognition that a source separation 
program must give consistently reliable service, 
otherwise participation will drop off and publicity 
efforts will be eroded. 

Labour problems causing temporary curtailment of 
service have depressed participation as documented 
in Somerville, Massachusetts and Palos Verdes Penin- 
sula, California case histories. The same studies 
report that crew disillusionment with new working 
conditions can affect program credibility. (21) (22) 

Loading practices for recyclables have contributed 
to public confusion and lower participation. In 
Marblehead where glass is colour sorted into clear 
and green/brown, early problems with compartmental- 
ized collection truck design resulted in some glass 
mixing during bucket loading; therefore collection 
crews removed a partition that kept colour sorted 
glass separate and when residents witnessed this, 
many stopped further colour sorting. Demonstration 
grant terms were quickly reinstated to force replace^ 
ment of vehicle colour sorting partitions. (2 3) 
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Low participation in some newspaper rack programs is 
sometimes attributable to the compacting of paper with 
normal refuse when racks fill. Public disillusionment 
results in lower participation. 

Weather problems are associated with temporary particip- 
ation decreases as separate collection cannot be carried 
out in east coast snow storms or west coast heavy rain 
periods. But if participants do not receive explicit 
instructions that collections will not take place in 
severe weather, then the temporary curtailment of col- 
lection may result in permanent loss of participation. 
Public confusion over weather has been well documented 
in Somerville. (24) 

Public disillusionment resulting from equipment problems 
has occurred: When there is temporary suspension of 
separate collections during equipment down-time for re- 
pairs; v/hen conventional refuse vehicles are substituted 
for the usual recycling vehicle undergoing repair; and 
when packer trucks are used for separate collection amidst 
expectations of a special vehicle at program initiation. 

When market slumps force the stoppage of collection, it 
is difficult to revive public participation if collection 
is reinstated. Private hauler source separation programs 
are more prone to this problem because subsidized municipal 
and volunteer programs can tolerate lower revenues or can 
stockpile. Comjnercially-run source separation programs 
which start and stop according to market trends are 
injurious to participation. 

G. Preparation Requirements: 

Another way to mdnimize householder inconvenience is to 
eliminate preparation requirements for recyclables. There 
is a trade-off between less household effort and either 
lov;er market revenues or need for further upgrading. 
(This trade-off is discussed in detail in Section 10.) 
In areas of the U.S. where there are intermediate proces- 
sors or dealers which process a fraction, the trend in 
source separation programs is to trade lower revenues for 
higher participation. The higher throughput of recyclables 
collected is considered to justify lower revenues per ton. 

Ease of preparation alone does not guarantee high waste 
diversion rates as illustrated by another comparison of 
Somerville and Marblehead. In Somerville colour mixed 
glass/cans were collected, whereas residents of Marble- 
head must separate flint glass/cans from green-brown 
glass/cans. Yet in Somerville v/here preparation vjas 
more simple, the diverted disposal rate was only 8% 
compared to Marblehead 's rate of 24%. Several other 
variables help to account for this difference: SES 
program duration, and collection reliability. Before 
program collapse, ease of preparation was still viewed 
as critical in sustaining Somerville 's (low) participation 
rate. When the colour mixed glass market collapsed in New 
En9land, officials did not ask residents of Somerville to 
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begin sorting into flint and green/bro\^m glass. Instead, 
green/brown glass was dropped from the program. (25) 

One possible problem with easy home preparation require- 
ments is an increase in contamination, especially ceramics 
in glass set-outs. This problem has been identified by 
the U.S. EPA as a result of Somerville and Marblehead 
pilot programs. If home preparation (colour sorting, cap 
and ring removal) is more demanding, homeowners may be 
more careful to eliminate ceramics, than if unwashed, un- 
sorted glass bottles ("anything goes") are allowed. It 
would be useful if data were available that compared 
contamination as a function of preparation requirements 
when all other determining variables are held constant, 
especially educational publicity. 

H. Fractions Collected: 

Early U.S. case history data indicate that newspaper source 
separate collections have higher participation rates than 
multi-material programs, 42% and 29% respectively. This 
is attributed to ease of household preparation. Conversely 
multi-material collections have higher disposal diversion 
rates than newspaper programs, 10% and 6% respectively . (26) 
In a significant multi-material program, participation is 
higher for paper than for either glass or cans. In San 
Luis Obispo both set-out sampling and personal surveys, 
indicate that newspaper is set out more often than cans 
and glass. Report authors also conclude that, "Three 
category separation does not significantly impact on 
participation". This conclusion contradicts the first 
point above. (27) In Marblehead, another significant multi- 
material program, participation frequencies for set-outs 
are lower for newspaper than for glass/cans, 21% and 30% 
respectively; but combined set-outs (paper, glass/cans) 
are more frequent (4 9%) than either single fraction set-out. 
In Somerville, the descending order of set-out frequencies 
was paper (38%) , cans/glass (34%) and combined (28%) . 
Consultants conclude that high frequency combined set-outs 
are attributable to program duration in Marblehead. (2 8) 

I. Type of Programs 

Comparing data from two U.S. 19 74 engineering studies, 
curbside programs have higher participation rates than 
drop-off centres. Average participation for curbside 
programs is 29%. These include eight separate truck 
newspaper-only programs, five separate truck mixed paper- 
only programs, four separate truck glass/metal programs 
(two of which include mixed paper and tv;o of which include 
newspaper) and five rack (newspaper) programs . (29) The 
average participation rate for seven drop-off centres in 
a sister study is 15%. (30) Diverted disposal rates for 
curbside and drop-off programs are 5% and 3% respectively - 

In a 1976 article by the U.S ., EPA, "thousands'* of collec- 
tion centres are compared to "hundreds" of curbside 
collection programs that have been implemented in the U.S. 
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since the 1960 's. The centres average a 1% diverted 
disposal rate, despite some notable exceptions. Curb- 
side programs divert 4%-9% of community waste, but 
are mainly limited to newspaper collection. Assuming 
that curbside programs are more convenient, and there- 
fore more conducive to participation, the EPA sub- 
sequently embarked on the notable Somerville and 
Marblehead pilot programs for multi-material source 
separation. (31) In larger communities, the current 
state of thinking is that collection centres are 
transitional to curbside collections. But in rural 
areas where low throughputs cannot support curbside 
programs, collection centres are seen as viable. 

J. Mandatory Separation Laws: 

As concluded in Section 13 of this report, mandatory 
separation alone does not guarantee a successful prog- 
ram. In an early U.S. engineering study, cited in 
Section 10, participation rate and diverted disposal 
rate are not correlated with obligatory separation. (32) 
The official position of the U.S. EPA is to recommend 
mandatory separation under three conditions : adequate 
publicity, assured markets and reliable collection. 
The absence of any of these conditions will undermine 
the psychological impact of a mandatory bylaw proposed 
to boost participation. (33) 

K. Financial Incentives: 

Citing financial savings and profits attributatble to 
source separation for local towns/cities, is a frequent 
pitch used to motivate participation. Similarly when 
soaring disposal costs become a public issue, partici- 
pation in source separation is likely to increase in 
certain communities, as documented for Marblehead and 
for small New England towns adopting the Nottingham 
System. But only one example of rebates for house- 
holders participating in source separation was found. 
In Sacajawea, Washington, refunds of $.5 per month 
returned to participating households, are not judged 
as effective in increasing participation. One sig- 
nificant source separation program is testing the 
effect of disposal penalties on source separation 
participation and disposal diversion in Seattle, 
Washington. Following are listed the three Seattle 
test groups and hypothesized results: (34) 



Table 15: Financial Incentive Test Groups in Seattle 



Program Group 



Expected Result 



No. 1: Charge for refuse 
collection according to 
number of containers used 
by household (mandatory) . 



Increased rates for additional 
refuse containers will stimu- 
late use of local drop-off 
centres for recyclables. Div- 
erted disposal may be higher 
than No, 2 because of the 
penalty, but lower than No. 3 
because of the inconvenience 
of using depots; penalty may 
result in waste reduction 
rather than depot use. 
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Table 15 (continued) 



No. 2: Source separate truck 
curbside collection of sorted 
glass, metal and newspaper 
(voluntary) . 



Use of local drop-off cen- 
tres is no longer relevant. 
Participation in source 
separation is expected to 
be lower than in both No. 3 
and No, 1 because of absence 
of penalty. Least disposal 
diversion is expected. 



No. 3: Charge for refuse 
containers (mandatory) and 
availability of source 
separate curbside collection 
(voluntary) - a combination 
of No. 1 and No. 2. 



Participation in separate 
collection and diverted 
disposal v;ill be higher 
than in No. 1 and No. 2 
because of combined refuse 
penalty and convenient 
recyclables pickup. 



11.4 Publicity 



Effective publicity, initial and ongoing, is recognized 
as essential for a successful source separation program. 
Before outlining publicity techniques, it is important 
to summarize the conditions (discussed in 11.2 and 11.3) 
under which any publicity will be more effective: 

- High SES : better responsiveness to issues; less 
concern about concrete personal benefit; higher 
subscribership to newspapers. 

- Small community size: more effective comm.uni cation 
channels in general except for dormitory suburbs. 

- Disposal crisis: more concern for reclamation 
alternatives. 

- Other goals added to conservation: perception of 
increased benefits where rehabilitation labour pool 
used. 

- Programs of longer duration: more familiarity with 
concept except where counteracted by temporary sus- 
pensions of previous programs. 

- Convenience: less inconvenience where easy preparation 
of materials, frequent collections, well-placed drop-off 
points, easy-to-remember collection schedules; (same 
day collection of refuse and recyclables, a supposed but 
unproven convenience factor) . 

- Reliability of service: less disillusionment where 
markets stable, labour problems minimal, weather 
dry /mild, drop-off centre operation and curbside 
service consistent with information received. 
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11-4.1 Publicity Program Planning Considerations 

Aside from specific promotional tactics, general pub- 
licity planning considerations have implications for 
higher participation. 

A. Staffing: 

Publicity is carried out by appointed municipal officials 
who have other duties, by public interest groups, by 
hired public relations consultants, by citizen advisory 
coirauxttees, or by all of these in combination regardless 
of whether the source separation program has government, 
business or volunteer group sponsorship. If publicity 
IS carried out mainly by officials from higher government 
levels, or by hired experts, it is considered important 
to include some local volunteers or hires who are familiar 
v.'ith local institutions. 

B. Expenses: 

The hiring of public relations experts is the most costly 
route. Other modes of staffing bear lower manpower costs 
either because costs are not allocated to source separation 
or are not assigned opportunity costs (as in the case of 
volunteer groups, citizen committees). Costs can be 
greatly lowered by donations in goods and services, for 
instance: piggy-backed utility bill mailings, logo contests 
public service media time, service club leafleting, lowered 
printing rates from local business, donated prizes for 
contests, and so forth. Soliciting donations of services 
and goods from businesses is, in itself, a public relations 
tool, for program promotion. Limited data on publicity 
costs are available and are listed below in specific 
examples . 

C. Timing: 

In significant new source separation programs, publicity 
precedes the implementation date of the program. Press 
and media buildups are related to slogan/logo contests and 
to the local decision-making process. Mass mailings, leaf- 
letmgs, calendar/sticker provision, usually precede 
startup day by one week to ten days so that participants 
can store recyclables in advance of the program. After 
startup, continuous publicity is used to encourage 
participation. Data from San Luis Obispo show that 
publicity blitzes result in only temporary surges in 
participation. Source separation program startup dates 
in fall and spring are preferred in northern climates so 
that weather-related collection problems do not counteract 
publicity efforts. 

D. The Pitch: 

Program themes and goals are geared to the specific com- 
munity. While resource, environmental and energy conser- 
vation are always cited to motivate participation, greater 
emphasis is sometimes put on other goals: monetary 
savings or revenues, improved services where programs 
already exist, community pride, the necessity to source 
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separate where other disposal options are scarce or 
expensive, social advantages related to the labour 
force where it is a special group such as boy scouts, 
native people, delinquent youth or handicapped persons. 
It is thought that segments of the community that are 
not responsive to ecological concerns can be motivated 
if source separation "profits" are publicized as help- 
ing to pay for specific community improvements. One 
pitch that backfired was the promise for tax cuts for 
householders in Somerville; savings to the community 
may have resulted from source separation but taxes 
went up for other reasons. Questionnaire surveys are 
sometimes used by source separation sponsors and their 
agents in order to choose effective pitches. 

ll;. Information Form and Content: Graphic designs are 
developed for easy program identification and to inject 
the community with program presence. Citizen involvement 
in slogan/logo contests are part of the publicity and 
participation buildup prior to implementation. It is 
known that very explicit instructions must be given for 
exactly how to prepare what recyclables and exactly 
when they are to be picked up or dropped off. This must 
include the conditions under which the program will not 
be operative, i.e. holidays, bad weather for curbside 
collections. After program startup, inform.ation is pub- 
licized to alert people to changes in the system, to 
remind them to participate, to update them on quantities 
recovered and to warn about contamination problems. 

F. Approaches to Different Audiences: 

The distinction is usually made between mass publicity, 
and efforts geared to "gatekeepers". Key academic, club, 
business and civic persons are approached before and 
after program startup in order to gain endorsation and 
access to other publics. 

G. Measurement of Effectiveness: 

Along with helping to determine what pitches suit a given 
community, surveys are used before program startup to 
pinpoint the most effective publicity techniques. Surveys 
are valuable when advertising budgets are low. If limited 
publicity funds are available, the best use of funds can 
be determined through use of questionnaires. Before/after, 
or after-only personal or mail surveys and questionnaires 
have four purposes: to identify what publicity techniques 
should be used and repeated on the basis of effectiveness; 
to educate non-participants or increase the participation 
of participants once the program has started; to pinpoint 
problems with the system; and to acquire newsworthy data 
for press/media. Repeated set-out monitoring is some- 
times used to validate subjective survey response data, 
or to determine the changes in participation rates follov/- 
ing the use of specific publicity tactics. This monitor- 
ing is expensive to carry out if additional paid labour 
is used, and can be an irritation to collection crews 
responsible for monitoring while on routes. 
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11.4.2 Specific Publicity Tactics 

Publicity for source separation programs ranges from 
simple leafleting by public works departments to profes- 
sionally planned and executed multi-faceted campaigns. 
The follov^ring discussion of tactics reflects the maximum 
effort based on an overview of existing programs and 
implementation guides. It would be unlikely for any one 
program to use all tactics listed below. 

A. Slogan, Logo and Program Title: 

These serve as ongoxng program reminders when they 
reappear on collection vehicles, posters, public ser- 
vice ads, leaflets, letters, billboards, banners and 
news articles. They are developed early in the program 
and through public involvement in contests. Advertising 
the contest and publicizing the judging of results are 
effective publicity events. 

B. Newspapers: 

Local nev7spapers are used as a five-fold vehicle: news 
coverage, editorials, regular columns, feature articles 
and small reminder boxes (fillers) . (If the source 
separation program includes newspaper as a collectable 
fraction, use of newspapers for publicity is obvious and 
publishers can be approached on the basis of their 
responsibility to help keep paper out of disposal sites.) 
Some programs periodically purchase advertising space 
as a public relations inducement for the paper to continue 
program coverage. Paid ads also allow a more value-loaded 
message than "objective" news. 

Effective use of press calls for cultivation of both 
editorial and reporting staff contacts well before 
program startup. Publicity organizers research the 
following points in order to effectively use newspapers: 

- Whether regional papers feature columns or inserts 
for outlying communities (it is useful to know this 
when the source separation program area has a large 
subscribership to papers published outside the 
community) 

- Type of nev/s or feature articles desired by publishers 

- Copy deadlines, especially for weekly papers 

Indications are that newspaper articles should coincide 
with other publicity measures such as m.ass mailings and 
should be intensive from two months before, to two months 
after, program startup. A news conference to kick off 
a source separation program is considered standard. 
Articles about the collection crew are used to boost 
the status and morale of collectors. Some problems have 
been experienced in cities v^7here residents outside pilot 
areas have expected separate pickups after reading about 
source separation programs elsewhere. Effectiveness of 
newspaper use depends on SES,as certain income groups 
subscribe less to papers. 
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C. Radio and Television: 

These media are used as three-fold vehicles: news cover- 
age, public affairs programs/talk shows, and public service 
announcements. Contacts are made with assignment editors, 
reporters and program researchers/producers, since policies 
and procedures differ with each station. Radio and TV 
are less useful for publicity buildup before program 
startup because of staff reluctance to publicize future 
events. TV may not be as applicable as radio in small com- 
munities serviced by distant regional TV networks. Cable TV 
may allow production of a program or series related to the 
source separation scheme but viewership may not be high. 

D. Community Letter or Leaflet: 

A personalized letter to every householder involved in a 
curbside program or in a depot catchment area is thought 
to be more effective than a door-to-door leaflet drop. 
Guidelines for such a letter are: 

- Brevity and simplicity of message 

- Detailed instructions on the what, when, how and why 
of the program 

- Signature by important municipal and business officials 
endorsing the program 

- Distribution ten days to two weeks before program 
startup 

- Envelope design with no resemblance to junk mail. It 
should be sealed and, where possible, addressed to the 
individual householder 

- Volunteer distribution saves money and involves other 
community groups. Donated printing saves dollars and 
involves businesses in good will 

- Simultaneous newspaper blitz 

Alternatives or additional techniques are leaflets, door- 
to-door canvasses, surveys, open letters in the newspaper, 
and notices in utility bills. It is felt that printed 
information should be on post-consumer waste recycled 
paper, and should be well designed while looking purposely 
modest, both criteria for a form consistent with the 
conservation content. Another variation on leaflets, 
usually after program startup, is the distribution of 
doorhangers or mail slot inserts by collection workers to 
alert certain households to improperly prepared recyclables. 
Alternatively stickers may be affixed to uncollected mat- 
erials with the reason for rejection ticked off by crews. 

S« Poster: 

Posters are designed for display in commercial and ins- 
titutional areas. The process of distributing posters 
to schools, libraries, places of employment and stores, 
provides an opportunity to publicize the program to key 
persons in charge, as well as numbers of people using/ 
passing these premises. Posters are designed to be 
simple, visually catchy, large, and to focus on one aspect. 
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of the program for maximum effect. Posted no earlier 
than one week before program startup, posters can be 
left on display for as long as possible. Limited data 
suggest that posters are not cited by surveyed residents 
as an effective publicity mechanism; but posters may be 
operating less consciously, as reminders, than people 
think, and posters may be reinforcing information 
received through other media. 

F. Display: 

Exhibits are designed for more detailed visual and 
printed information about the program. They are set 
up in banks, shopping malls, schools, libraries, civic 
centres and at special events. More sophisticated and 
expensive versions include audiovisual presentations. 

G. Sticker: 

Stickers are designed to mark reusable containers used 
for setting recyclables at curbside . They have several 
functions: as an advertisement about the program to 
the recipient of the sticker; as an advertisement about 
the program to passers-by who view the sticker on a 
container set at curbside; as an identifying marker for 
collection crews especially useful when refuse and 
recyclables are collected on the same day; and as an 
involvement strategy at the distribution stage, i.e. 
when community groups help to distribute them or when 
they are piggy-backed in commercial mailings. It is 
felt that stickers should be bright, with printed in- 
structions that they are not bumper stickers, and be 
distributed shortly before/after startup day. They 
are not alV7ays effective as container markers for re- 
cyclables set-outs if citizens are not consistent in 
their use of containers; thus separate collection crews 
must still inspect several containers in order to find 
recyclables . 

II. Calendar: 

Calendars are distributed to participants as reminders 
of separate collection dates v/hen collections are not 
weekly. This is an expensive technique unless the 
calendar can be funded (printing, paper, design, dis- 
tribution) through advertising or commercial good will, 
or unless the calendar has always been provided as a 
municipal index of events. Despite Somerville's weekly 
collection, calendars were distributed there to link 
the reclamation program to local landmarks rather than 
to remind participants. 

I. Approaches to Institutions and Gatekeepers: 

School Programs : There are two reasons for 
undertaking school programs. One is the hope 
that publicity performed in schools will be 
brought back to the home. Another is the long- 
term educational effect of including source 
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separation lessons in school curricula. After 
initial approaches to school boards and prin- 
cipals, this component may include holding 
teacher workshops, giving presentations in the 
classrooms, providing packages for ongoing cur- 
ricula and projects, using school children as a 
vehicle for taking leaflets home and starting 
an in-school reclamation program for paper 
generated on the premises/for materials brought 
from home or a combination of these. 

Merchants: As implied earlier, approaches to 
the business community are useful for donations 
of goods and services which include printing, 
space for erection of posters, advice on hauling 
practices, awards for contests, endorsement, 
equipment, vehicles and advertising. 

Community Groups : Local governing bodies, clubs, 
ratepayers, churches, business associations, 
scouts, and youth/senior citizen/women's groups 
are approached for several reasons: to use their 
existing bulletins and newsletters for publicity, 
to recruit their memberships for active work (leaf- 
leting, volunteer collection/depot assistance) , 
and to gain their nominal support or endorsation. 
In the extreme, these groups are approached to 
fully operate a program started under another 
sponsorship. Regardless of their contribution, 
community group involvement is seen as vital to 
ongoing participation in source separation. All 
approaches include preliminary contact with 
leaders and presentations to membership meetings. 
These presentations include short audiovisual 
demonstrations, handout literature and sometimes 
complete packages about the program. It is 
thought that well-designed, brief presentations 
' carried out by persons with good public relations 
skills and knowledge of all aspects of program 
rationale are necessary, especially for municipal 
councillors and business associations, since 
enthusiasm for alternatives, especially unproven 
or costly source separation programs, is not 
equally shared by all segments of the public. 

J. Other Tactics: 

Creative ingenuity is unlimited for source separation 

program publicity: 

- A ball of twine distributed with information 
flyers or a special kraft bag with printed in- 
structions and logo dropped door-to-door a week 
before the first newspaper collection 

- Volunteers equipped v/ith route maps and instruc- 
tions recruited for door-to-door distributions 
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- Logo and slogan-bearing T-shirts, bumper stickers, 
crests and buttons used to flood the community 

- Signs posted at town entrances or banners flovm 
on Main Street to denote program existence 

- Av^^ards given to individuals who donate work 

- Special containers for recyclables provided or 
sold to participating householders (Container 
functions, designs and merits are discussed in 
detail in Section 14.) 

K. Front-Line Worker Motivation: 

In municipal and commercial hauler source separation prog- 
rams, and in non-profit or volunteer programs where collec- 
tion crews or attendents at collection centres are funded 
through job-creation grants, front-line workers may not 
be born ecologists and may resent new work responsibilities 
in source separation programs. Yet these workers are in 
direct contact with residents and their actions and 
attitudes are witnessed by participating householders, A 
recommendation arising from experiences with collection 
workers in Somerville, Marblehead and Portland is that 
training of crews should emphasize familiarity with back- 
ground, objectives and benefits of source separation prog- 
rams, as well as a morale-building emphasis about worker 
importance to program success. 



11.4.3 Ongoing Publicity 

Publicity about source separation programs is considered 
to be a never-ending process. Repeated leafletings are 
built around progress reports on quantities collected, 
pleas for more participation, notices of contaminants. 
Press activity highlights these notices along with con- 
tests, avjards and features about exemplary fam.ilies, 
crev/s, spnsoring organizations and volunteers. More 
specifically, press can highlight local debate about 
mandatory laws, the provision of special containers or 
stickers, expansion of a pilot program to full scale or 
cost escalation of refuse management. New public service ads 
are introduced to radio media periodically. Ads can be 
voiced by different prominant local personalities from 
the political, business, artistic and performing fields. 

The U.S. EPA implementation manual recommends that ongoing 
publicity responsibilities be shared by a number of com- 
munity groups, for instance the university women's club 
could sponsor a poster contest one month with the scouts 
distributing doorhangers the following month. (35) Co- 
ordinating community group activity is in itself an 
organizational feat and would be most productive in 
smaller towns and cities. Whether publicity is carried 
out by retained consultants or by a municipal department 
with or without volunteers, at least monthly publicity 
efforts are recommended for successful source separation • 
programs. It is also important to have an ongoing "hot 
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line" information service for public enquiries and 
complaints. In order to reach new residents, the 
League of Women Voters' manual recommends supplying 
literature about source separation to Welcome Wagon 
workers and realtors . (36) 



11.5 Examples: 

Publicity Strategies, Surveys, and Participation Pro blems 

A. Newton, Massachusetts, Case P^esearch: 
One reason for non-participation in source separation 
programs is the perception on the part of householders 
that they do not generate enough recyclables to make 
source separation worth the effort. When this attitude 
was discovered in Newton, Massachusetts, the League of 
Women Voters undertook to demonstrate the contrary. Ten 
volunteer families, former non-separators, signed up for 
a one month test. They separated glass, cans and news- 
paper from refuse, monitored weights of materials and 
logged time spent. The newcomers found that the biggest 
hurdle was setting up a system for kitchen storage. 
They spent an average of 15 minutes/week separating. 
They generated 60 pounds of glass/cans and 70 pounds of 
paper per family over the month, and all planned to 
continue their efforts as a result of the experiment. 
Results were released to the press and feature articles 
about the families resulted. (37) It is useful to pub- 
licize household recyclables generation as a motivation 
to participate and such publicity lends itself to human 
interest press/media features. 

fi. New Hampshire Towns, Case Research: 
In the Nottingham System of combining reclamation witli 
disposal at town collection centres or landfill sites, 
participation data are available for five towns. 

1. Nottingham : A survey done here found that 75% of 
residents favour the mandatory separation of glass, 
cans, newspaper and incinerated refuse. However 
9% now take mixed refuse to other disposal sites 
and 3% dispose of more materials at home. A sur- 
er vey of refuse submitted for incineration shows 
that there is an average separation compliance 
rate of 95%. Regarding publicity in Nottingham, 
it is first important to note that the community 
had to close its illegal dump. 

In spring of 1973, a pamphlet was prepared and 
mailed to all households by a non-profit research/ 
education ecology group. A public meeting was held 
in April when a representative from the latter group. 
a university extension progrsim specialist, and an 
agent for the incinerator manufacturer explained 
the new system. Next a town meeting was held to 
vote in the appropriation of funds and a mandatory 
ordinance. Over the next five months, four mailings 
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announced ground-breaking ceremonies, separation 
procedures, free availability of special containers, 
"open house" at the collection centre, and start-up 
date. After an October meeting a group called 
"Volunteers for Recycling" made a door-to-door can- 
vass with sample containers and answered residents' 
questions. Four additional mailings over a two year 
period, provided updates and phone numbers for 
enquirers . 

Swanzey ; A voluntary source separation drop-off 
centre is set up at the town transfer site where 
refuse is assem.bled for transportation to a 
regional landfill. Of the residents who bring 
their refuse to the site, it is estimated that 
25%-50% source separate into seven categories of 
recyclables. For publicity, the Swanzey Conser- 
vation Comniission prepared and distributed to 
residents an educational pamphlet which encourages 
source separation, explains procedures and lists 
fractions for recovery. 

Plymouth: Separation is mandatory for glass, cans, 
news and corrugated. The town collection centre 
for reclamation/incineration is estimated to have 
wide public acceptance, and compliance with the 
separation ordinance is an estimated 95%. Regard- 
ing piiblicity, the coitimunity was aware that its 
illegal dump had to be closed and was aware of 
Nottingham's success. Two sets of public hearings 
were conducted, one on the system concept and another 
on the mandatory ordinance . The hearings were covered 
well by newspapers and radio. 

Meredith ; This town adopted a centre for reclamation 
and incineration, but the system is voluntary except 
for mandatory separation of glass. Source separate 
participation is an estimated 35%-40% of users but 
lack of co-operation from the summer resort population 
is a problem. Ho estimates of compliance with the 
mandatory glass ordinance are available. Regarding 
publicity, public awareness was raised, as in Plymouth 
and Nottingham, by the need to close an open, burning 
dump. The town manager carried out a public relations 
campaign during the construction of the facility. 
There were several public hearings v/ith guest speakers 
from the University and the incinerator manufacturing 
company. The town manager spoke at service club and 
community group m.eetings. His administrative assistant 
designed bulletin board displays within the town offices 
to promote source separation. A leaflet explaining the 
importance of and procedures for source separation 
was piggy-backed v/ith tax bills. Posters were designed 
by a non-profit research/education ecology group. 
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Durham Regional System ; Among the towns serviced 
by the materials handling plant at the university 
of New Hampshire at Durham , town officials estimate 
that participation rates in source separation prog- 
rams range from 25%-80%. A 10% participation in 
paper reclamation is estimated for the University 
itself. It is estimated that 30% of the service 
area strongly supports the system. Publicity began 
with source separation advocacy from staff and 
student individuals. A series of meetings, reports 
and committees resulted in the expansion of the 
concept from university to regional level. An 
organization, called "Students for Recycling", uses 
posters, displays and news articles as campus educa- 
tional strategies. The University "Environmental 
Specialist" also promotes campus source separation, 
meets with town officials and does public speaking 
throughout the State, His promotional efforts are 
complemented by two other reclamation system adminis- 
trators who have prepared a slide presentation for 
interested towns. While local town officials under- 
take local publicity campaigns, most posters and 
materials are provided by a non-profit research/ 
education ecology group. (38) 



C. San Luis Obispo, California, Case Research: 
In this multi-material private hauler curbside program* 
personalized publicity during program planning stages 
was changed to less personal mass media advertising 
once collection started. Three surveys were conducted 
and are outlined below for their significant results: 

1. SORT Recycling Survey: This survey had several 
purposes : 

- To generate information on attitudes and opinions 
of local people about source separation 

- To educate people who had not yet heard about the 
program (advice on storage, "end use" of materials, 
collection times) 

- To re-establish personal contact by a door-to-door 
survey four months after program startup with an 
expected increase in participation 

- To research ways of improving the collection 
system by determining participation behaviour 
such as set-out frequencies and reasons for 
not participating (This was done with a view 
to helping other cities wishing to start or 
improve programs ) 

The questionnaire was drafted by a citizens advisory 
committee and adapted for computer analysis. It was 
administered to over one third of the single family 
dwellings in the City by trained volunteers who 
responded to a newspaper invitation. The question- 
naire was carefully designed to test specific research 
hypotheses with the following findings: 
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Awareness: Over 90% had heard of SORT. As a 
result of the personal survey more people 
planned to participate but more promises (63%) 
came from those already aware than from those 
who had just heard (5 0%) of the program from 
the researcher. 

Publicity Effectiveness : Most people had heard 
about SORT through newspaper articles (43%) , 
followed by brochures (22%) and letters (18%). 
This indicates that the personalized letters and 
leaflets were not reliably delivered, received, 
or read as often as newspapers. Posters, notices 
in the workplace, and information distributed to 
school children ranked low enough to be considered 
ineffective publicity measures. 

Collection Location: Most people set refuse at 
curbside (80%) and the remainder received back- 
yard refuse collection. Participation in source 
separation was proportionately higher among the 
former (70%) than among the latter (40%) . 

Participation: Claimed set-out frequency was 
mainly weekly (43%) or bi-weekly (2 8%) . Par- 
ticipants set out in order of popularity, 
news (83%) , glass (77%) and cans (75%) , but 
differences were not dramatic, leading to the 
conclusion that three-category separation does 
not reduce participation. Of participants, 
only 1% used a local recyclables drop-off 
centre, but 8% of non-participants took recyc- 
lables elsewhere. As over half of the non- 
participants planned to start and as only two 
thirds of the past participants planned to 
continue , authors conclude that overall par- 
ticxpation rates would remain relatively un- 
changed after the survey (63%) . Reasons cited 
for non-participation were unspecified problems 
(29%) , inconvenience (20%) , lack of knowledge 
(13%) and lack of storage space (5%) . Among the 
participants there was no correlation between 
storage and frequency of set-out despite the 
expectation that those with storage problems 
would set out recyclables more frequently. 
Family size and presence of yoiangsters did not 
affect participation or set-out frequency. 
Women pinpointed inconvenience and storage 
problems less often that did male interviewees. 
As mentioned previously, there was a positive 
correlation between SES and participation. 
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I* SORT General Participation Study: 

Monitoring of set-out behaviour was performed weekly 
on eight routes for the first five months of the 
source separate collection. Using a monitoring forra, 
teams of students from a polytechnical school spent 
10 person-hours per week driving the collection routes, 
The driver called out the observed materials at each 
home for the coder, and questionable set-out containers 
were opened to differentiate recyclables from refuse. 
Over 1000 homes/day were monitored. A problem arose 
because monitors began the collection route an hour 
before the recycling crew and many participants held 
set-outs back until the arrival of the recycling crews 
for fear that refuse collectors would take recyclables 
by mistake. This behaviour resulted in apparent con- 
servative participation. Study results are as follows 

- A trend toward bi-weekly participation in the 
first eight weeks, disappeared and became random. 
Metal and glass participation ranged on various 
routes from 5%-15% and newsprint from 20%-35%. 
Important events were matched with participation 
rates. It was found that rainfall reduced 
participation. The summer exodus of university 
students did not reduce participation on routes 
close to the campus, and overall the summer 
vacation period did not impact on participation. 
Of special interest were the effects of concen- 
trated publicity which increased participation 
in the short term but not over the long term. 
For example, SORT colouring books were distributed 
in schools in the same week as slide shows on 
residential source separation were presented in 
office buildings to kick off the office paper 
recovery program. These efforts caused residen- 
tial participation to soar to 50% that same wee]: 
but the surge was not exhibited the follov/ing week. 
The door-to-door participation survey which took 
four weeks, resulted in a small participation rise 
in the third week but otherwise did not affect 
participation . 

3. SOFT Detailed Participation Study: 

Conducted at the same time and by the same vrorkers 
as the second study, this research was aimed at 
collecting more specific data on overall and indiv- 
idual set-out frequencies, continuing vs. one-time 
participation, and the differences in set-outs for 
three fractions as a function of SES. Twelve sample 
blocks were randomly sampled from six collection 
routes, and a numbering system, was devised for 
analysis of 175 homes in the study area. 

Results of data analysis, leading to the conclusion 
that collection frequencies must be at least tri- 
weekly, were summarized earlier in this section. 
It was also found that newspaper was the fraction 



184 



most frequently set out, once every four weeks, 
except in areas of high participation where it was 
set out bi-weekly. For all fractions, participation 
was highest in neighbourhoods with high SES. Middle 
income neighbourhoods exhibited the lowest particip- 
ation by fraction and overall, which may be due to 
the fact that student housing in lower income areas 
boosted participation there. The authors cite 
another study where middle class participants had 
a lov;er participation frequency than upper or lower 
classes, except among "regular" participants where 
middle class participation frequency outranked the 
other two classes. Glass and metal set-out frequen- 
cies were the same for all three socioeconomic groups 
but newspaper was typically set out most often in 
high income areas. 

According to SORT accounting sheets, a cost of $200 
per month has been budgeted for ongoing education. 
Startup publicity and education had a price tag of 
$9,96 7, v/hich was almost one quarter of the federal 
funds granted for the pilot program. For the City's 
8000 households, initial publicity cost $1.25/house- 
hold. For the 5,200 currently estimated participants 
(65%), initial publicity was an investment of $1.92/ 
household. (39) 



D. Somerville and Marblehead, Massachusetts, Case 

Research: 
Three surveys have been done in these programs to 
assess residents' attitudes and participation rates* 
Again, survey results will be presented in detail 
because of their significance and because of the 
paucity of such data. 

1. First Survey: 

In each town, telephone questionnaires were adminis- 
tered to 75-100 residents selected at random from a 
telephone directory. Marblehead had an existing 
separate collection program so the initial feasibility 
survey concentrated on attitudes toward changes brought 
about by the new program. 44% voiced no problem Vi'ith 
the existing program. Of the remaining 66% who cited 
problems, these were lack of storage space (33%), 
infrequent (monthly) collections (29%) , confusing 
(multiple pass) schedules (22%) and preparation re- 
quirements (16%) . It is interesting to note that in 
reporting these results, authors do not present a 
cross tabulation of these problems with participation, 
viz. are those who voiced problems participants or 
non-participants? Of all respondents, 66% preferred 
a weekly collection; 51% favoured a cutback in refuse 
collection from tv/o days to one day per week, sub- 
stituting the second with a recyclables pickup. . Res- 
pondents reacted to a weekly collection by noting that 
it would solve storage problems, make collection 
schedules easier to remember and induce more people 
to start separating. 



I 



185 



Somerville residents did not have an existing program 
so it was desirable to test residents ' attitudes . 

toward source separation. 80% had heard of recycling 
and 82% were willing to participate. 80% felt the 
program should be mandatory. While more residents 
preferred a bi-weekly (47%) collection of newspaper ^ 
than weekly (33%) or monthly (30%) , more than half -l 

preferred weekly collection (56%) of cans/glass than 
bi-weekly (36%) or monthly (8%). Half were already 
keeping newspaper separate from refuse and three • 

quarters had saved newspaper for drives at some point. ' 
Perceived problems with source separation were lack of 
storage space (41%) , sanitation (41%) and fire hazard 
(8%) . Respondents were enthusiastic about the program ' 
because it would generally reduce pollution, improve 
cleanliness in the town and bring a financial return <} 
to the town. Their preferences for the disposal of < 

profits were to: schools, recreation, trees, elderly ^ 
programs and teenage problems, in this order of priority. 

I . Second Survey : 

With the same sampling procedures and sample sizes as ^ 
in the first survey, the next telephone survey vjas 
carried out just before program startup in order to 
determine the effectiveness of the publicity campaign. 
In each town, one quarter to one third of the respon- j 
dents had not received their personal letter of J 

notification about the progreim. As in San Luis Obispo, ^ 
more letter recipients were favourable toward source 
separation than people who claimed not to have received 
letters. In this survey only 51% of Somerville res- 
idents supported mandatory separation compared to 80% •• 
in the first survey. Fev; other results of this survey 
are available. 

3* Third Survey: 

After the source separation test programs had been 
operating for a year, a two-pronged survey was car- c\ 
ried out to assess participation rates, reasons for "a 

and against participation, effectiveness of publicity 
techniques and whether programs should be mandatory 
or voluntary. Personal and telephone surveys were ■^ 

supplemented by monitoring set-out behaviour. Random .■ 
samples in Marblehead included 50 residents and 299 .' 

single family dwelling houses. In Somerville, 100 ^ 

randomly sampled residents and 4 52 representative "i 

houses (2-3 family units each) were surveyed. j 

j 
Consultants estimate that the two survey styles, taken ^ 
together are a good measure of participation. Subjec- \ 
tive interviews inflate participation because the 
subjects want to please interviewers. At-curbside 
observations (three days in Marblehead and two days ^ 

in Somerville) deflate participation because some 
participants do not place set-outs for collection every 
week. In Marblehead and Somerville, 90% and 60% respec- 
tively, claimed to source separate. Curbside inspections 
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showed set-outs at 74% (Marblehead) and 40% (Somer- 
ville) of the sample sites. Actual participation then, 
was not as high as claimed participation but the 90%/ 
69% claimed levels indicated the potential levels 
which source separation could reach. 

Authors caution against the comparison of data for 
Soraerville and Marblehead for several reasons. In 
Marblehead, source separation is mandatory, violators 
can be fined, and a program had existed for three years, 
whereas in Somerville source separation was voluntary, 
and had not been practiced previously. Higher income, 
education , and home ownership in Marblehead implies 
better understanding, implementation and continuation 
of a source separation program. 

From curbside monitoring, data about type of set-outs 
were assembled. Among Someirville ' s set-outs, 34% were 
cans/glass only and 38% were newspaper only. Among 
Marblehead' s set-outs, these percentages were 30% and 
21% respectively. Consequently more Somerville 
residents set out only one kind of fraction than did 
Marblehead residents. But in Marblehead, more com- 
bined fractions were set out (49% for glass/cans and 
paper) than in Somerville (2 8%) , a difference which 
authors attribute to greater experience with source 
separation. 

As a result of curbside monitoring of containerization, 
it was found that in Marblehead glass/cans set-outs 
were most often in regular refuse cans (66%) and less 
often in bags (18%) or boxes (13%) . Paper was in 
paper bags 5 9% of the time but was also put out loose 
(13%) , in trash cans (12%), in boxes (9%), and bundles 
(6%) . In Somerville, containers were not noted sep- 
arately for fractions set out. 51% of all set-outs 
were packaged in paper bags, 20% in boxes, 15% (predom- 
inantly glass) in trash cans and 14% tied. 

For participation frequency, interview data showed that 
55% of Somerville residents and 72% of Marblehead res- 
idents claimed to set out recyclables weekly. The 
actual participation rates from inspections were 40% 
and 74% respectively. As the claimed weekly partici- 
pation frequency is close to actual weekly set-out 
(inspected) rate, then the differnce between claimed 
participation and actual behaviour may reflect irregular 
habits rather than misleading responses to questionnaires 
Asked how often they set out recyclables, only 10% of 
Marblehead residents said never, compared to 31% in 
Somerville. 

For motivational factors, environmental benefits ranked 
highest in both communities, followed by financial 
savings to the towns. Only 19% of Marblehead residents 
cited legal incentives even though source separation 
is mandatory. Less than 4% in either town said they 
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recycled because neighbours did. The latter figure 
is interesting because many proponents of source 
separation point to the importance of the visibility 
of set-outs on collection day as a neighbourhood in- 
ducement, but few respondents in these two communities 
felt this peer pressure. Given the interview situation, 
respondents would likely choose conservation as a 
motivation than pressure to conform. 

Given a list of publicity measures, mailings were 
found to be most effective in getting residents 
involved, 35% in Somerville and 41% in Marblehead. 
Nev7spapers came next, 26% and 34% respectively. 
(Note that newspapers ranked first in San Luis Obispo.) 
Word-of -mouth was cited by 23% of the interviewees in 
both towns and posters ranked 1% and 0%. Authors con- 
clude that posters should not be discounted as effective 
because posters reinforce and sustain ideas presented 
in other forms. (Note that posters ranked equally low 
in San Luis Obispo.) 

The main reason for riot participating in the source 
separation programs was inconvenience, phrased in 
terms of time and lack of storage space. The personal 
financial price of source separation v/as not cited by 
either Somerville or Marblehead residents. 13% of 
those from Somerville cited lack of knowledge of pro- 
cedures as the reason for not participating, but no 
one in Marblehead mentioned lack of information. 
(Percentages for citing "inconvenience", "not caring", 
and "not enough materials to recycle", were higher in 
Marblehead but an error in printed data presentation 
makes comparison dubious — percentages do not sum to 
100% for Somerville.) 

Of significance is the fact that Somerville residents 
said they stopped participating when the town failed 
to make scheduled pickups. Others felt duped when 
taxes took the biggest leap in recent town history 
after the source separation program was promoted as 
a tax reduction measure. In Marblehead, where source 
separation was already mandatory, 60% of the particip- 
ants favoured this legislation, but 30% preferred a 
voluntary program. In Somerville only 26% favoured 
mandatory separation with 62% preferring a voluntary 
program. (Preferences for mandatory separation in 
Somerville were 80% in the first survey, 51% in the 
second and 26% in the third. Percentages may have 
declined with experience.) 

4. Community Awareness Programs: 

To sum up the nine-month publicity campaigns for the 
source separation programs in Somerville and Marblehead, 
the following categories are listed: 
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Newspaper 

Comniercial TV 

Radio 

Cable TV 

Logotype 

Stickers 



Calendar Distribution 

Posters 

Schools (curriculum, books, 

workshops, flyers) 
Coininunity Letter 
Community Groups (contacts, 

materials, bulletins) 



With program startup in December 19 75 for Somerville, 
and January 1976 for Marblehead, newspaper coverage 
started as early as the preceding July. Community 
group contacts began in late summer and early fall. 
In Marblehead, logo competition, school contacts and 
poster distribution were underway in August and 
September but in Somerville these activities were 
held off until November. Two publicity components 
for Somerville that were not used in Marblehead were 
mass distributions of calendars and stickers for refuse 
containers. These costly educational measures were 
considered necessary for an area with no prior reclam- 
ation program. 

While the above categories will not be discussed in 
detail here, the reconmiendations made by consultants 
who carried out these campaigns have been incorporated 
into the overview presented earlier (11.4.1 - 11.4.3) 
in this section. Actual dollar costs for staff are 
not available because of incomparability of wage rates 
paid to two different companies. Person-hours ^and 
non-labour expenses are presented below with other 
extrapolations from documentation of the Somerville/ 
Marblehead community awareness programs . (40) 

Table 16: Comparison of Results and Costs of Initial 
Publicity Programs in Somerville and 
Marblehead 



Item 


Somerville 


Marblehead 


Population 


90,000 


23,000 


"Recovery Rate", 
: October 1977 (41) 
i (diverted disposal) 


5% 


25% 


Participation Rate (42) 


40% 


74% 


Publicity Expenses 


*$8,100** 


$ 850*** 


Person-Hours 


2,300 


540 


Per Capita Expenses 


$ .09 


$ .04 


Per Capita Person-Minutes 


1.53 


1.41 


Recommended Person-Hours 1,750**** 


500**** 
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*55% of this total was for calendar desigrx and 
printing 

**Includes one $1,800 mailing actually paid by the 
town but represented here as if allocated to 
publicity budget 

***82% of this total was for jsrinting and mailing 
community letter 

****Estimated reduced person-hour expenditure for 

future programs now that documentation exists for 
these promotional campaigns 



E. Quantitative Research 

In a 1974 analysis of twenty-two curbside collection 
programs, consultants outline the following public 
relations strategies used for initial and ongoing 
source separation program publicity: 

- Media, and distribution of printed announce- 
ments of programs which precede startup date 
by a month or more and outline goals, 
collection schedules and procedures; themes 
(slogans, logos) are effective 

- Between initial announcements and startups, 
continual reminders through local media 
(newspaper articles, spot announcements on 
radio and TV) 

- Distribution of information (notices in 
utility bills, printed doorknob hangers) 
on an ongoing basis. Weekly series in 
local papers are effective 

- Announcements made to/by local civic/service 
groups on an ongoing basis 

Only one half of the case study locations kept cost 
records for initial publicity. Publicity was usually 
carried out by ecology groups or service clubs and 
therefore costs were not allocated to source separation 
program budgets. Some "out of pocket" costs (excluding 
donated time or in-kind service/materials) were incurred 
by program sponsors. These costs ranged from $.01 to 
$.33/household and averaged $ . 10/household. Initial 
publicity for separate truck collection programs amounted 
to an average of $ .05/household. Publicity materials 
were mailed or door hangers and flyers were distributed 
door-to-door by youth groups paid at the average rate of 
$.01/household. In contrast, rack program initial pub- 
licity costs averaged $ .15/household; city employees 
were used for leaflet distribution. (U.S. 1974 dollars 
are presented to illustrate the range and contrast 
between rack and separate truck program expenditures.) 
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For ongoing publicity, no case study site was keeping 
cost records. There was unanimous agreement about the 
importance of constant public reminders. An example 
of the tailing off of participation/recovery as a 
result of no ongoing publicity was a New York City 
district where twenty-two tons of paper were collected 
in the first month of operation. This fell to three 
tons at the six-month point, a phenomenon that was 
repeated in other New York City districts. (43) 

11. 6 Summary and Conclusions 

Public participation is essential for the success of any 
source separation program. It is the key challenge faced 
by source separation as an effective v/aste management 
option. In existing research, program "success" may be 
indicated by participation rates, recovery rates and 
diverted disposal rates. To some extent, the interchange- 
able use of these indices inhibits program comparison. 

A nvimber of community characteristics are conducive to 
participation: high SES, existence of ecology groups, 
smaller community size and high profile disposal issues 
(site availability and cost) . Design components of the 
source separation system are important determinants of 
participation. The following summary lists the factors 
which are key to participation because they either 
increase the convenience of source separation or help 
it to become a household habit : 

- Comingling of several fractions by householders, 

at least of cans/glass (a claim of certain advocates) 

- Washing, contaminant removal, and flattening, 
unnecessary for cans/glass 

- Curbside collection rather than drop-off centre 

- Weekly pickup 

- All fractions picked up simultaneously in multi- 
material programs 

- Recyclables picked up on same day as refuse 
(requires further data gathering to confirm that 
convenience of same-day service leads to more 
participation than does visibility of recyclable 
set-outs on non-refuse collection day) 

- Eeliable collection service (minimal labour problems 
and equipment down-time, clear instructions to house- 
holders about status of collection during bad 
weather) 

- Special containers for recyclables storage and 
set-out 

- "Hot line" for public enquiries and complaints 

- For rural areas, collection centres at regularly 
used facility, e.g. plaza, post office, school; 

in towns without refuse collection, depot location 

at normal disposal site 

- Programs of longer duration 
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Elaborating on the above factors, there is little doubt 
from existing attitudinal surveys that inconvenience, 
Clack of storage space, and time for separation) is the 
main barrier to participation. Confusing collection 
schedules, and infrequent collection, plague non-v;eekly 
collections and those in which fractions are collected 
on different days in the multiple pass system. The 
perception of not having enough recyclables to justify 
the separation effort is another barrier. There is 
debate in the field as to whether weekly or bi-weekly 
collection of recyclables is preferable. The latter 
is more expensive to operate but the former is more 
convenient for participants. In the most successful 
recent pilot programs, weekly curbside collection is 
practiced. While unsupported by engineering data, and 
not recommended in the most significant U.S. program, 
simultaneous or same-day collection of refuse and 
recyclables appears to be more conducive to participation 
than different collection days. Simultaneous collection 
of all recyclable fractions is recommended by all but the 
few proponents of the multiple pass system of collecting 
fractions, each on a separate pickup day. 

Association of a program with goals other than conser- 
vation broadens appeal and attracts the support of other 
community segments. Mandatory separation laws are help- 
ful in the right circumstances but do not alone ensure 
a successful program. Past newspaper collection programs 
have had higher particpation than multi-material programs 
but most recent research claims that three-level separation 
does not inhibit participation. The effect of direct 
financial incentives has yet to be tested. 

Initial and ongoing publicity is vital for sustaining and 
increasing participation levels. Person-hour and materials 
expenses differ widely depending on mode of staffing and 
cost allocation procedures. Initial publicity is easiest 
to carry out in spring and fall seasons and is less likely 
to be counteracted by weather-related collection problems. 
Publicity precedes implementation dates by as much as six 
months to a minimum of one week. A checklist of publicity 
tactics would include: slogan/logo, nevrspaper, TV, radio, 
community letter/door-to-door canvass/leaflet, posters, 
(displays, stickers for containers, calendars, provision 
of special containers, are costly but can be effective) 
and approaches to businesses, schools and community groups. 
All of the above measures are aided by donations in time, 
services and materials from government, businesses, service 
groups and individual volunteers. Newspaper articles and 
direct letters have been the most successful publicity 
measures with posters and school efforts ranking most 
poorly. Of significance is the documented need for con- 
tinual reminders about source separation since publicity 
blitzes have only short-term effects. 

In future Ontario source separation programs, sponsors 
should be encouraged to employ simple survey techniques 
to determine motivational pitches for use in program 
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implementation. Survey or other feedback mechanisms 
and set-out monitoring can be used after program 
startup to pinpoint problems with programs. A model 
questionnaire, an at-curb monitoring format and a 
checklist of publicity strategies should be available 
for people seeking information from government. These 
aids could be incorporated into an Ontario guide to 
setting up source separation programs or be issued as 
a supplement to such a guide for public, private and 
volunteer enquirers. Sample logos, slogans, themes 
and draft community letters would be valuable illus- 
trations in the guide/supplement. In Ontario it would 
be ideal to test within the same pilot area but among 
different test groups, the effect on participation/recovery/ 
diverted disposal of i) collection frequency and 
ii) same day vs. different day collection of refuse 
and recyclables. Such results would help in designing 
system (s) appropriate to the Ontario scene. 

Throughout this section, reference has been made to the 
paucity of hard data on participation except in certain 
heavily subsidized North American pilot programs. Yet 
participation rates are helpful in assessing what kind 
of contribution source separation can make to waste 
management. (Recovery and diverted disposal rates are 
also helpful and can be deduced from local waste gen- 
eration and composition data where available.) In order 
to acquire -these participation data, government should 
encourage source separation program operators to monitor 
participation as recommended above. As set-out 
monitoring requires costly, repeated monitoring and 
tedious tabulation (especially for the more meaningful 
determination of participation rate coupled with set- 
out frequency, i.e. v/ho participates and how often for 
each fraction) government should also consider funding 
systematic data collection v/ithin existing Ontario 
source separation programs. This data collection re- 
quirement should be built into future implementation 
and funding programs . 
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SECTION 12 

SOURCE SEPARATION PROGRAM ECONOMICS 

12.1 Introduction 

Economic viability is not considered to be the only 
yardstick of success for source separation programs. 
Nevertheless, along with determining whether markets 
exist for recyclables, the paramount concern for most 
private and public sector decision-makers is the cost 
of a source separation program. A cost-benefit 
evaluation of source separation in general, and of 
individual source separation programs in particular, 
is problematic for several reasons: 

- There is a lack of hard cost data on existing 
programs . 

- There are site-specific factors and program 
design differences which inhibit the comparison 
of program costs. 

- There are wide variations in subsidies received. 

- There are differences in the applicability and 
calculation of savings attributed to source 
separation. 

- There are different cost allocation methods 
which, if used, distort program costs. 

12.2 Availability of Cost Data 

When contacted for references to source separation prog- 
rams with hard cost-benefit data, staff at the U.S. EPA 
stated that reports about programs, if done, are sent to 
EPA without cost details. (1) To rectify this, under new 
federal waste management legislation, cost accounting 
records are a condition for mandatory source separation 
at federal installations and in pilot programs funded by 
the EPA. 

Very few volunteer/social agency sponsored programs keep 
rigourous records of costs. For instance, among programs 
highlighted in this research. Areata Recycling has just 
begun to log times and costs in its seventh year of 
existence (2) and Project Arrowhead can only guess that 
it could break even without heavy labour subsidies if the 
operation were less labour intensive . (3) Many municip- 
alities running separate collections do not keep track of 
costs of source separation because reserve/surplus crews 
and equipment are used. Consequently many nev;spaper 
programs appear to operate at no cost as exemplified by 
Ridgewood, New Jersey's insistence that there are no costs 
to newspaper collection. (4) In a Massachusetts State 
government survey of 180 source separation programs, 134 
responses were received back but none offered thorough 
information on cost questions. (5) 
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Regardless of whether a source separation program is 
sponsored by the public, private or volunteer sector, 
the _ pay-offs of public relations and environmental 
savings external to the local coimnunity, can rank as 
high, or higher than, strict cost-benefit concerns. 
Source separation programs are not motivated by finan- 
cial gain. Political popularity allows programs to 
continue unless they cost "an arm and a leg". This 
lack of attention to measurement is not surprising 
considering that source separation as an "appropriate 
technology" grew out of the ecological movement of the 
late 1960 's and early 1970 's. While there are pockets 
of resistance to "break-even" business requirements, 
there is wide recognition that more attention must be 
given to economics even in heavily subsidized programs. 
Environmentally motivated sponsors agree that addressing 
cost-benefit questions is necessary to safeguard the 
future of source separation as a waste managment option. 

12.3 Comparability of Program Costs 

A, Regional Variations: 

While formulae are emerging for use in evaluating prog- 
ram economics in any jurisdiction, the fact remains that 
data are site-specific. Usually the most costly program 
variable, v/age rates, differ regionally as do equipment 
costs. On the revenue side, differences in land values 
and other local refuse management costs, affect calcu- 
lations of savings in diverted disposal attributable to 
reclamation. There are regional variations in the market 
value of recyclables, the presence of alternative markets, 
and the availability of intermediate processors. In 
jurisdictions that have no legal landfill option, costly 
source separation programs are more tolerable than where 
the need for alternatives is less salient. (6) 

B. Program Designs: 

Anotlier factor inhibiting comparison of costs is the wide 
variety of program designs. Generally, collection centres 
have lower costs than curbside programs. Commercial 
hauler curbside programs are generally less costly than 
municipal ones because of greater attention to cost- 
effectiveness in the private sector. Costs per ton vary 
with many other components of system design: equipment 
used, crew size, proximity to market, processing activities, 
frequency of collection and publicity. Participation is a 
key variable in spreading fixed costs over a higher through- 
put. (There are many variables that account for particip- 
ation as is seen in Section 11.) Further still, another 
factor which lowers the unit cost of source separation is 
the expansion from pilot to full scale program. While this 
involves cost increases (more crews, trucks, etc .), expansion 
normally achieves higher throughputs and therefore economies 
of scale. Many pilot programs do not extend to enough house- 
holds, so high startup costs are not offset by sufficient 
recyclable quantities . 
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C. Streamlining: 

Cost variations result from seemingly small adjustments 
that can be made within a system. Streamlining efforts 
in a collection system can put a floundering source 
separation program into "the black" as highlighted in 
other sections of this report. For instance, elimination 
of a dead-man brake and conversion to hydraulic bucket 
lifting made a southern California compartmentalized 
combined refuse/recycling vehicle cost-effective; ( 7) 
Ecocycle of Boulder, Colorado designed a collection 
route with nothing but right hand turns thus slashing 
pickup time. (8) Elimination of transfer vans for rack 
collection systems have cut costs, as have decreases in 
the frequency of collection (with possible loss of par- 
ticipation) . Publicity results in surges of participation. 
Improvement of off-loading facilities for the delivery of 
recyclables to handling sites is another measure for cost 
cutting (at the expense of job creation) . 



12 .4 Subsidies Received 

Source separation programs are heavily subsidized, making 
true cost inputs difficult to determine as the following 
points illustrate. Among the various modes of sponsorship 
(public, private, volunteer), the following "free" goods 
and services are rarely allocated as costs to source 
separation : 

- Administration: civil servants such as engineers 
and clerical staff, and representatives of public 
service organizations or of businesses involved 
in planning, day-to-day operation and consulting 

- Labour for collection, processing and hauling: 
ecology group volunteers, prisoners, parolees, 
probationers, disadvantaged youth, disabled 
persons, senior citizens, personnel provided 
by businesses, labour from reserve municipal 
crews, and workers acquired through government 
job-creation and retraining programs at no cost 
to the source separation program 

- Equipment for collection, storage, processing, 
hauling: donated by business, "make do" scrounged, 
funded by government, modified or borrowed from 
reserve equipment pools; storage containers and 
hauling provided by materials buyers not always 
reflected in lower revenues per ton purchased 

- Central handling site : already used for mixed 
waste handling or donated 

- Publicity: carried out for "free" by civil 
servants or community groups; public service 
air and space from news media 

- Startup costs for consulting studies, planning 
and equipment: government funding programs for 
waste management alternatives and capital 
infusions into existing programs that allow 
fledgling programs to "take off" 
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There is nothing inherently unsound about the above 
subsidies unless dependency on donations makes it 
impossible for a program to operate when donations 
are withdrawn. The fact that source separation is 
receiving so much government, commercial and volunteer 
"good will" is indicative of its perceived social value, 
However when the question of program cost arises, it 
can be seen that costs are often inversely correlated 
with subsidies unless opportunity costs are assigned 
to donations. No examples of this accounting technique 
were found in this research; consequently, program costs 
are deflated depending on the kinds of subsidies that 
are not calculated as costs. 



Availability and Calculation of Savings 

It is generally agreed that tonnages diverted from 
collection and disposal should rank as credits to 
source separation in addition to revenues from the 
sale of recyclables. In some locations these savings 
are equal in importance to sales. But real dollar 
credits vary with several factors such as: 

A. Whether the source separation program sponsor 
owns disposal facilities or pays a third party 
for refuse collected 

B. Whether a municipal or private collector of 
recyclables and refuse is able to cut garbage 
collection costs (fewer crevzs and trucks, more 
efficient routing) 

C. Whether local government is prepared to forward 
real dollar payments to volunteer or non-profit 
program sponsors responsible for diversion of 
waste 

D. Whether diverted amounts have a sufficiently 
large impact on garbage amounts to warrant a 
credit 

Discussion on these points follows. 

A. Disposal Site Savings: 

Real dollar disposal savings are possible when private 
or m,unicipal haulers collect refuse and recyclables, 
and pay a third party for refuse disposal. The per ton 
or per load tipping fee saved through source separation, 
is credited directly to source separation. If the source 
separation program sponsor owns and operates a disposal 
facility however, only a portion of the disposal cost can 
be saved. An early study on source separation economics 
outlines a technique for arriving at these savings. (9) 
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The above study shows how savings can be calculated for 
the extension of site life and the decrease in equipment 
usage for landfill operations. Data inputs vary with 
local circumstances. Dividing net per acre land values 
by tons per acre filled, gives an estimate of decreased 
land use per ton of diverted recyclables. Operating 
cost per ton credits can be determined by dividing local 
equipment and operator costs per hour by the number of 
tons of garbage spread and compacted per hour. Adding 
these land and operating costs gives the amount that 
can be credited to each ton of garbage diverted through 
source separation when a site is owned by a municipal 
or private program sponsor. 

The above study also shows how source separation can 
reduce equipment use and residue disposal requirements 
for incineration operations. Incineration inputs vary 
with local circumstances but usually include: operating 
labour; maintenance and repair; administration and 
supervision; pension; fuel and utilities; amortization 
and miscellaneous. While many of these costs are fixed 
and not affected by diverted recyclables, at least 
operation, maintenance and repair can be credited to 
source separation. Furthermore, incinerator ash must 
be transported to landfill at costs which vary with 
many factors, especially haul distance and the percent 
of volume and weight reduction for incinerated materials. 
A volume reduction of 95% may be achieved by incinerating 
paper but combustion does not reduce the volume of glass 
and metal; therefore, if paper is the only fraction 
collected in a source separation program, incinerator 
residue transport reduction will not be dramatic; if 
cans and glass are source separated, incinerator residue 
hauling savings attributable to source separation will 
be more dramatic. 

To arrive at a credit for materials diverted from in- 
cineration, a municipal or private source separation 
sponsor v/ho owns an incinerator site would add the 
variable cost per ton of incineration and the landfill 
cost per ton calculated above and the residue transport 
cost per ton. If the program sponsor pays a third party 
for transfer and incineration, then these fees can be 
fully credited to source separation. 

B. Garbage Collection Savings: 

When private or municipal haulers collect refuse and 
recyclables, either of these sponsors may be able to 
attribute savings in garbage collection costs to their 
source separation programs. Savings may result when 
refuse tonnages diverted through source separation, 
are sufficiently great to allow cutbacks in refuse 
collection crew size, equipment and number of collection 
days. More efficient refuse collection routing may also 
be possible because packer trucks fill more slowly and 
make fewer trips to off-loading facilities. 



198 



Indications are that this trimming is rarely done, 
especially in municipal refuse operations, because 
of delicate labour relations, fixed equipment costs, 
and failure to take advantage of reduced amounts of 
collectable garbage. Cut-backs in regular garbage 
collection are usually possible in inefficient 
municipal operations even without diverted tonnages. 
Source separation may provide the political impetus 
to make such changes. This can occur whether or not 
a source separation program is diverting substantial 
amounts of refuse. 

For the operators of concurrent refuse and source 
separate collection operations, the impact of source 
separation on refuse collection costs, is not clear 
cut. Overall collection costs may increase if high 
fixed refuse collection costs are supplemented by 
an additional source separate collection program. 
Overall costs may remain the same or decrease if 
surpluses (crev;s/ trucks, routes, days, etc.) re- 
sulting from cut-backs in refuse collection, are 
transferred to the source separation collection. 
A decrease in overall costs may be due to efficien- 
cies not specifically related to source separation, 
i.e., cutting all crews from three to two persons. 
Over time, source separation may increase its impact 
on overall collection costs. For instance, part of 
an old packer fleet could be replaced by cheaper and 
lighter source separate collection vans. 

A different approach must be taken to the top^c of 
refuse collection savings when municipalities contract 
out garbage collection to commercial haulers. If the 
municipality pays a flat rate or a per capita rate for 
garbage collection, there is little incentive on the 
part of the municipality to operate its own source 
separate collection. The City would incur the costs 
of separate collection without enjoying any collection 
savings, until future refuse collection tenders were 
revised to reflect diverted tonnages or were changed 
to a per ton payment basis. 

Under contract to a municipality for refuse removal on 
a flat rate basis, a commercial contractor with a source 
separation program could enjoy savings in refuse collec- 
tion costs at the expense of the contracting municipality. 
Here again, it would be advantageous for the City to 
renegotiate future refuse contracts on a variable rate 
basis . 



C. Rebates: 

Volunteer groups, social agencies and non-profit companies 
do not usually collect and dispose of garbage. These source 
separation program sponsors can expect no direct credits 
for tonnages diverted from the waste stream. Where an 
arrangement can be worked out with municipal or commercial 
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refuse haulers who value source separation as a service, 
volunteer groups and others may receive a grant per ton 
equivalent to collection and disposal savings. It should 
be noted that these payments may not reflect real dollar 
savings to refuse haulers because of the high fixed costs 
of refuse management. Some federated source separation 
groups in the Recycling Council of British Columbia 
receive such payments. 

The debate about whether source separation is a business 
or a service deserves some elaboration. Dealers, haulers 
and scavengers have always made their livelihoods from 
waste collection, disposal and resale. Within the last 
ten years there has been the appearance of companies 
spawned from environmental groups, the recent development 
of intermediate processors, and the reclamation ventures 
of social rehabilitation agencies. These indicate nev? 
business opportunities perceived in source separation. 
Nevertheless none of the three is living more than a 
hand-to— mouth existence and all are pressing for capital 
grants and labour sxibsidies. The newcomers think it is 
ironic that source separation is expected to operate in 
the black or break even when conventional waste management 
is accepted as costly to the piiblic purse. This service 
or business debate also surfaces when municipal officials 
must decide whether source separation is financially 
justifiable. 

Seen as a service , source separation costs (losses) are 
tolerated by municipal and commercial haulers. For 
non-profit companies, source separation, seen as a ser- 
vice, V70uld be entitled to rebates from the normal refuse 
hauler. Seen as a business , source separation is expected 
to be self-sustaining under all three modes of sponsorship. 
The very question of cost-effectiveness depends on this 
service-business outlook, on the cost of local waste 
management activities, and on the mode of sponsorship: 
public, private, volunteer/non-profit. 

The following chart attempts to clarify the applicability 
of various real dollar and/or redeeming non-dollar advan- 
tages of source separation for the three sectors. 
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Table 17: Applicability of Real Dollar Savings and Non- 
Dollar Advantages of Source Separation 
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Bi No Savings : 

In an extreme case, not found in this research, it is 
possible that high recyclable diversion rates would 
raise collection and disposal costs for garbage. High 
fixed costs would not be spread over enough refuse 
throughput, resulting in a higher cost per ton for 
mixed waste. In fact it is this fear that is causing 
municipalities to legislate "flow ordinances" that 
guarantee garbage levels for mechanical resource re- 
covery/RDF plants. While not due to reduced refuse 
throughput, the rack system (for collecting newspaper 
on refuse packer trucks) can result in higher refuse 
collection costs when source separate recovery is high. 
Incremental time spent in reclamation activities can 
prevent crews from completing refuse responsibilites. 

12.6 Allocation Methodologies 

So far this discussion of the state of the art for source 
separation economic analysis has pointed out several 
barriers, i.e. the availability, comparability and unifor- 
mity of cost-revenue data- While the lack of available 
hard cost data makes programs hard to evaluate financially, 
the lack of comparable and uniform data is not a problem 
as long as formulas exist for plugging in local estimates. 
Such formulas do exist. 

The accounting methods being applied to source separation 
programs are known as the incremental and the full cost 
approaches, with various modifications. But the same 
source separation program can be made to look financially 
dismal or bright depending on which method is used: 
Program economics then, becomes a question of whether a 
source separation program is viable as well as how costs 
are calculated. The method of allocating costs varies 
in its usefulness with the mode of sponsorship of a prog- 
ram, the stage of the program (pilot or full scale) and 
how the question of economic viability is posed. First 
the methodologies will be defined and contrasted. 

It. Accounting Methodologies Defined 

- Fully Allocated Cost Approach: 

Source separation program costs are evaluated 
independently of the refuse collection system. 
All source separation expenses for equipment, 
labour, site and so forth are counted (allocated) 
as costs of source separation even if these costs 
were not actually incurred, i.e. they were already 
budgeted to refuse collection. Thus if equipment 
and personnel are shared by the refuse and source 
separation systems, costs are allocated to source 
separation in proportion to the time spent in 
that activity. 
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- Incremental Cost Approach: 

A source separation program is evaluated along 
with the existing refuse collection system. 
Costs in the overall refuse collection system 
are compared before and after implementation of 
a source separation program to arrive at the 
additional cost/savings resulting from source 
separation. Expenses are allocated to source 
separation only if actually incurred, i.e. 
source separation costs incremental to costs 
budgeted for regular refuse management. 

- Modified Incremental Cost Approach: 

Joint evaluation of refuse and recyclables sys- 
tems may be retained but some costs that would 
not be allocated under strict incremental 
accounting are apportionately attributed to 
source separation. 

An illustration vjill help to contrast these method- 
ologies. For instance, a forklift truck used at a 
refuse site is drawn into service when recyclables 
from a source separation pilot collection program 
are delivered to the site for off-loading and storage. 
Under the full cost approach a portion of the fork- 
lift's depreciation, fuel, maintenance and repair 
would be allocated to source separation. Under the 
incremental approach no costs would be allocated to 
source separation because the truck is part of an 
existing refuse equipment pool and is not used full- 
time for source separation. On a modified incremental 
basis, the truck's fuel and maintenance but not its 
depreciation would be allocated to source separation 
because the first two are easily identifiable costs 
of source separation functions. This example could 
be extended to all components in a source separation 
program: administration, operating labour, and 
equipment for collection, handling/processing, 
storing and hauling. 

There are arguments in support of both full and in- 
cremental approaches, but both distort program costs 
and benefits of source separation. The fully 
allocated accounting technique inflates the costs 
of a source separation program when items are 
allocated even though no "out of pocket" expenses 
are incurred. For instance, administrative duties 
may be absorbed by engineering staff, labour may be 
available from a reserve pool and an underutilized 
vehicle may be used for collection. None of the 
above costs is actually incurred, but in fully 
allocated costing, all apportionate costs would be 
assigned to source separation. 
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On the other hand incremental accounting deflates 
the costs of source separation by highlighting the 
additional costs of source separation but by leaving 
unstated, expenditures for source separation that 
are budgeted into the trash collection system. In 
the above example, some of the items may represent 
opportunity costs such as the administrator who 
could be carrying out other duties or a piece of 
equipment that could be used elsewhere. In the 
incremental approach, a source separation program 
can be calculated to show a net savings to the entire 
mixed trash system, whereas in the fully allocated 
approach, the full cost to collect recyclables in 
the same program may not be offset by revenues and 
disposal savings. 

B. Applicability of Accounting Methodologies 

The real question is which method should be used by 
a source separation sponsor to represent program costs 
Alternatively, which technique is more useful to a 
potential program sponsor who is gathering financial 
viability data on existing source separation programs 
elsewhere in order to determine whether to implement 
a local program. 

A volunteer outfit, or non-profit business will want 
to know if revenues from recyclables at least match 
(unsubsidized) collection costs. Full allocation 
is applicable because no mixed refuse program is 
operated. Full cost allocation may also be useful 
if a source separation pilot program is expanded to 
the point where it will operate independently of the 
labour and equipment of the municipal or private 
refuse collection system. It could also suit a sep- 
arate truck program because refuse and recyclables 
are collected in different vehicles. But in both of 
the latter cases, where costs are fully allocated to 
source separation, the resulting efficiencies or 
losses in the refuse collection system should be 
viewed as net savings or losses for the entire waste 
management system. 

Incremental accounting suits integrated or rack col- 
lection systems and is useful for public and private 
haulers with some "slack" in their refuse collection 
operations. But for such haulers without "slack", 
a modified incremental approach with some costs fully 
allocated, would more fairly expose additional source 
separation costs that would be buried in the waste 
budget under the strict incremental approach. 

An early analysis of twenty-two case history curbside 
collection programs was done in 1974. Confronted by 
the array of accounting methods used, and the lack of 
quantified data, authors adapted a refuse collection 
model in order to evaluate the economics of separate 
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collection, namely, 1) the costs of separate 

|, collection; 2) the savings and revenues due to 

separate collection; and 3) the impact of 
separate collection on mixed refuse collection. 

:= The model involves seven efficiency factors, 

three assumptions, eight physical and four cost 
variables, and seven calculation steps. (10) It 

*■ is too specific and detailed to be represented 

in this report but further economic evaluation 

;> should determine its applicability to Ontario 

and its usefulness in relation to a proposed 
Ontario accounting and monitoring system. (11) 

Comment ; 

When existing program sponsors represent their costs 
and benefits for use by other decision-makers, it is 
most useful to outline both full {as if there were no 
reserves from which to borrow) and incremental (actual) 
costs, accompanied by savings/costs (incremental) to 
the entire waste system (refuse and recyclables) . 
There should be an indication of what costs were borne 
by outside agencies such as volunteers or government 
funders (opportunity costs imputed to subsidized 
components) . Fixed startup costs should be shown 
segregated and amortized over a fair period of time 
as the cost of change over the life of a system. 
These "once-only" costs should be offset by the ben- 
efits of economies of scale resulting from repeated 
and extended operations . The incremental approach is 
generally considered to more fairly represent the 
impact of source separation on the whole waste 
management system comprised of a new source separation 
subsystem and a revised, presumably less costly, old 
mixed waste subsystem. But it is important to 
delineate what items have been borrowed for "free" 
from other budgets along with actual "out of pocket" 
expenses . 

12.7 Examples of Specific Source Separation Program Economic 
Analyses ^ 

A. Marblehead, Massachusetts : (12) 

At present, this municipal multi-material curbside 
collection program is widely recognized as the only 
existing financially successful source separation 
scheme in the U.S. Following are the assumptions, 
cost components and sources of data used by consul- 
tants retained to evaluate program economics for the 
year ending in December, 1976. Full and incremental 
accounting techniques are combined. 

Revenues : 

Sales range from $1,59 2 to $3,831 with an average 
of $2,966 per month for paper, glass and metal 
hauled to and sold to an intermediate processor. 
Revenues are affected by some variations in quan- 
tities and extreme variations in prices paid. 
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Savings ; 

Disposal fees per ton of reclaimed materials are 
credited to source separation. The private land- 
fill charge, including transportation, to the city, 
is $18.95 per ton. Extension of landfill life 
and site operation are not calculated as credits. 
Refuse collection costs for manpower and vehicles 
are reduced because 24.4%, or just under one-quarter, 
of Marblehead's waste is reclaimed through a separate 
pickup. These decreased waste collection activities 
are credited to source separation. 

Costs : 

- Administration: Costs are borne by a Director of 
Public Works and a three-member Board of Health 
plus small costs for bookkeepers, auditors, 
accountants, lawyers, secretaries, and overhead. 
These costs are not allocated. 

- Publicity: Startup and ongoing public education 
expenses were $3,000 for a 1% year period up to 
December, 1976. Neither publicity expense nor 
labour (consulting fees) is allocated. 

- Equipment: Two compartmentalized recycling vehicles 
cost $42 per collection day. In addition to main- 
tenance and consumable fuel, this cost includes 
depreciation even though the trucks were purchased 
by the federal government (included in order to make 
calculations applicable to other municipalities) . 
Three recycling bins remain at a drop-off location 
for the convenience of residents. The bins are 
rented for $195/month and cost $55 per haul to mar- 
ket. It is instructive to note that four refuse 
packer trucks cost $82 per collection day in this 
locality at that time. 

- Labour: Two 3-man recycling crews would cost $262 
per day (wages and fringe benefits) on a full cost 
basis but actual "out of pocket" costs are zero 
because no additional labour was hired for source 
separation. All six workers are drawn from surplus 
labour no longer needed for refuse collection. 
These labour costs are allocated on an actual cost 
basis as outlined below. 

Net Savings on an Actual Cost Basis : 

Net savings on an actual cost basis is a calculation 
used to depict the overall financial loss or benefit 
to the waste management activities of the municipality. 
It is defined as revenues plus (collection and disposal) 
credits minus actual costs, and amounts to a $27,850 
"profit" for Marblehead compared to total collection/ 
disposal costs of $274,000. Actual costs as above, do 
not include administration or publicity costs and 
exclude landfill capacity/operation credits. 
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I As a backup to the net savings analysis, calculations 

I of recyclables revenues of $35,595 and disposal credits 

[ of $40,135 are coinbined as gross savings of $75,730. 

Cost backup data include labour and equipment source 
s separate collection costs of $75,288 and bin costs of 

,^ ■ $5,124. It is important to note that source separate 

collection costs assume the utilization of additional 
f labour and equipment, even though equipment depreciation 

^ and crews are not out-of-pocket costs , Collection costs 

^ are therefore represented in two ways: first as fully 

allocated to source separation and secondly as actual 
costs credited with the labour and equipment no longer 
> needed for regular refuse collection. In other words, 

in the actual cost approach, fully allocated labour 
costs of source separation are cancelled out by fully 
allocated labour savings of refuse collection. Con- 
sequently, full collection costs of $80,362 are almost 
twice as much as actual collection costs of $47,878. 
Net savings on a full cost basis (materials revenues 
plus credits less full costs) is a negative figure, 
a loss of $4,682. But net savings on an actual cost 
basis (materials revenues plus credits minus the 
actual costs which, as above, include credits from 
labour and equipment no longer needed in the refuse 
system) is a profit figure of $27,850, on an 
incremental accounting basis. 

More recent data (13) indicate that for the period 
from January to October, 19 77, several changes took 
place in Marblehead's program economics. These 
include lower revenues for recyclables, increased 
labour costs and a change to once a week refuse col- 
lection which eliminated a packer truck and its 
collection crew. Accompanying these cost shifts, 
net savings on a full cost basis is still a negative 
figure, a loss of $21,154. Net savings on an actual 
cost basis amounts to $12,314, a positive figure. 

B, San Luis Obispo, California: (14) 

This private hauler multi-material curbside collection 
program was implemented in 1977. A consultant's eval- 
uation of program economics v/as federally funded. 

In the above report, projected economics and analysis 
for the first half year are geared for private haulers 
who would simply want to observe whether revenues from 
source separation could meet or exceed direct costs. 
San Luis Obispo Garbage Company wanted to know the 
incremental cost or saving due to source separation. 
An incremental cost approach is heavily modified to 
include the full allocation of many source separation 
costs already budgeted under refuse activity. No 
attention is given to savings accruing to total waste 
management operatioris as a result of the source sep- 
aration program. This the modified incremental accoun- 
ting approach is truncated by not looking at the total 
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waste system. Five cost-revenue categories are eval- 
uated as follows. It is important to note that three 
parties, government, consultant and hauler are dis- 
played as one, to make cost information useful to other 
decision-makers . 

1. The collection system: 

- Capital: Collection, storage and transfer 
equipment, some of which was already part of 
the hauler's operation but fully allocated to 
source separation. Some of this used equip- 
ment was modified and capitalized as a 
startup cost with a five-year amortization. 
Subtotal capital costs were $15,050, for a 
monthly cost of $325. 

- Startup: Initial (incremental) costs, other 
than capital: labour for equipment preparation; 
administrative time for planning and marketing; 
miscellaneous travel; and attachments required 
for vehicle modification. Subtotal startup 
costs were $730 or $6 per month after capital- 
ization. 

- Operating: Variables required for the ongoing 
collection and processing of source separated 
recyclables: wages and benefits for the two- 
man collection crew hired especially for source 
separation; equipment, fuel and maintenance 
costs, inflated by major overhauls in the test- 
ing of equipment; costs apportionately allocated 
to source separate material storage on land 
leased for regular refuse transfer. Subtotal 
operating costs were $2 ,156/month* 

A total collection system cost of $2,488 was 
raised to $3,144 per month with the allocation 
of 10% general and administrative overhead, 
and 10% profit. 

2. The transportation system: 

- Labour: Manual transfer of newspaper from 
storage bins into a transport van (initially 
done by prisoners for supervisory costs and 
later by special hires) and mechanical transfer 

of glass from storage box into a truck — a subtotal 
of $68 per month. 

- Hauling: Transport of newsprint and metal by 
affiliated local trucking companies at $200 
per haul for seventeen hauls/ less several 
back-haul discounts — a subtotal of $567 per 
month. 

Labour and haulage came to $635 per month. 
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3. Program development and operation: (included two 
categories) 

- Startup: Consulting services (less evaluation 
and reporting time) cost $10,000, project 
manager salary for six months cost $5,366 and 
publicity program cost $9,967~all capitalized 
at 10% interest as $83, $45 and $83 per month 
respectively. 

- Administration: Part-time project manager 
whose time was 1/4 allocated to source sep- 
aration at $224 per month; ongoing publicity 
at $200 per month and miscellaneous clerical 
at $100 per month. 

While program development came to $7 35 per month, 
it is not allocated to the hauler's source sep- 
aration costs but is represented as a cost item 
for other observers. 

4. Revenues from material sale: 

Total Monthly 
Item Tons Price/ton Revenue Revenue 



glass 
metal 
newsprint 


171 

54 
223 

448 


$ 
$ 
$ 


15 
45 
40-50 


$ 2,565 
$ 2,430 
$10,035 


$ 427 
$ 405 
$ 1,673 




$15,030 


$ 2,505 



Credit for disposal; 

The 5% recovery rate of citywide solid waste 
attributable to source separation was calculated 
to be a 1^— year extension of landfill (owned by 
the hauler) site life. But as the disposal 
operation was not sensitive to small changes, 
and as the landfill received wastes from an en- 
tire county, no credits were given to source 
separation for its impact on diverted disposal. 



The results of the above analysis indicate that the net 
cost of source separation collection and transport 
was $1,274 per month. This was the incremental loss 
of running a source separation program in addition to 
normal waste operations. But the figure would have 
been higher if $735 for 'program development and 
operation" had been allocated to the program sponsor. 
It may have been lower, if analysis had been extended 
to the savings to refuse collection as a result of 
the source separate collection. (Current claims are 
that the hauler may be breaking even as householder 
participation has soared to 65%.) 
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Comiaent ; 

The two examples cited from Marblehead, Massachusetts 
and San Luis Obispo, California, are the two top (1978) 
multi-material source separation programs in the U.S. 
One shows either an annual profit or a loss depending 
on how costs are allocated, and the other shows a 
monthly loss which could be raised or lowered by 
further calculations. Neither study adheres to rigid 
incremental cost accounting because both are attempting 
to be useful to other decision-makers. A choice of 
formulas for assessing the program economics of source 
separation may not in itself indicate a confusion in 
the state of the art, but as long as accounting 
methodology is discretionary, the question of source 
separation program viability will have to be jointly, 
"how much" and "how calculated". 

12. 8 Summary and Conclusions 

The measurement of costs and benefits of source separation 
is beset by such problems as the lack of hard data, wide 
regional and program design differences, subsidization, 
variations in the applicability of creditable savings, and 
accounting methods that distort "real" costs of source 
separation. As ecologically motivated source separation 
programs evolve, application of business principles is 
increasing despite the lack of rigorous documentation of 
costs. 

Since source separation programs are heavily subsidized 
through donated services, volunteerism, reserve equipment, 
surplus labour and government grants, many program costs 
are hidden. These hidden costs should be represented in 
cost-benefit analyses in order to depict the full costs 
of source separation programs along with actual out-of- 
pocket expenses. Full costs will always be greater than 
actual costs. The U.S. EPA recommends that both full and 
actual costs should be outlined for source separation 
programs in order to be useful to other decision-makers. 

Any Ontario program should include the following accounting 
tasks which could be published as a format in an Ontario 
source separation implementation manual. 

A. Accounting Principles: 

- full costs, as if no goods/services donated/ 
borrowed; includes imputed opportunity costs; 

- incremental costs actually incurred over and 
above budget for existing refuse operations; 

- startup costs represented separately and 
amortized/capitalized over a fair (3-5 years) 
period of time including labour and grants 
from outside agencies; 

- credits from revenues, diverted disposal and 
increased efficiencies in any existing refuse 
operations. 
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B. Basic Cost- Revenue Format Inputs (Format Requires Further 
Organization and Refining) 







Actual 




Costs 


Out-of- 


Item 


Fully 


Pocket 




Allocated* 


Costs** 


COSTS 






Equipment: capital (amortized. 






depreciated) , rental, fuel, repairs, 






maintenance , etc . for : 






- collection 






- transfer (on- and off-loading. 






all stages) 






- processing 






- storage 


! 




- hauling 






Labour: wages and benefits for: 






- collection 






- transfer 






- processing 


: 




- hauling 






- site maintenance 






- administrative: co-ordination. 






clerical, publicity 






Site: lands and buildings; capital 






amortization, taxes, lease on land; 




■- 


building capital, rental and 






maintenance- 




\ \ 


Startup: not already capitalized above, 




, 


i.e. initial publicity, planning. 




': 


consulting - spread over a 3-5 year 


' 


; 


period 




! 


Ongoing Education: expenses only 


; 




Total Costs/unit of time 


■ . ^—- 


' 
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Basic Cost- Revenue Format Inputs (continued) 



Item 



Costs 

Fully 

I Allocated* 



SAVINGS 

Revenues ; material sales, each 
fraction 

Fees ; collection pickup fees 
if applicable 

Disposal Diversion ; 

a) actual access fee/ton or load, 
including transfer, OR 

b) extended site life and operating 
costs saved, including transfer 

(For source separation sponsors 
without refuse operations this 
credit could be awarded as a recog- 
nition of the impact of source 
separation. Credit (a or b) may 
appear on paper, or be transferred 
as a cash revenue by a municipality 
or private hauler paying third 
parties or operating own facilities.) 

Collection Efficiencies : as a result 
of decreased requirements for labour 
and equipment if rerouted (as in dis- 
posal diversion, non-profit sponsors 
may be entitled to paper or dollar 
credits) . 

Other Grants: subsidies, donations 



Total Savings/unit of time 



Actual 
Out-of 
Pocket 
Costs** 



♦Includes apportionate costs of shared items and cost 
estimates for "free" items. 
♦♦Includes only actual expenses incurred. 



Back up calculations : 

- Logs for all labour activities and equipment operation, 
including fuel, i.e. labour cost ($/day) + equipment 
cost ($/day) X collection/processing days/month - 



tons X market price 
- Cost and tonnage logs for refuse operations if applicable 



- Revenue logs for recyclables, i.e 
= revenues. 
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Arrive at: 

A. Total Costs less Total Savings = 

Net Savings (Loss ) _ Fully Allocated 
Tons Handled Savings (Loss) /Ton 

B. Total Costs less Total Savings = 

Net Savings (Loss) ^ Actual Savings 
Tons Handled (Loss) /Ton 



I 
I 
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SECTION 13 

SOURCE SEPARATION LEGISLATION AS A SPECIAL CONSIDERATION 

13.1 Introduction; Mandatory Source Separation 

In voluntary source separation programs/ householder 
participation is requested. In mandatory programs, 
participation is required by local laws which obligate 
householders to separate recyclable materials from 
garbage . 

There is evidence that increasing numbers of U.S. cities 
are passing ordinances (the U.S. term for local bylaws) , 
which mandate separation. (1) For example, there are fif- 
teen mandatory ordinances in the State of New Hampshire. (2) 
Out of the 180 source separation programs in the State 
of Massachusetts, thirteen are mandatory programs. (3) 
There is pressure from enthusiastic ecology groups for 
such legislation. (4) Nevertheless, municipalities are 
reluctant to legislate behaviour. While mandatory 
programs may help instill the responsibility to separate 
on the part of some residents, it is feared that forced 
participation could also cause negative public response 
to source separation programs. (5) 

Making source separation a legal obligation raises 
questions about enforceability, public acceptance, and 
appropriateness where markets are not secure. Aside 
from these, the central question is, do such laws 
increase the success of a source separation program. 
That is, do mandatory programs capture more recyclables 
from the waste stream or have higher participation rates 
than do voluntary programs? 

The ideal way to answer this question would be to obtain 
research results which measure the effect of mandatory 
laws on amounts reclaimed, when all other components of 
system design are held constant in a large sample of 
source separation programs. No such data appear to exist. 

13.2 Quantitative Research on Mandatory Separation 

A. SCS Engineers: 

In a major report on U.S. cities with source separate 
collection programs, authors recommend that programs 
should begin with voluntary source separation. This 
voluntary phase provides a barometer of public accep- 
tance, before the program is made mandatory. Areas 
having or considering ordinances at the time were: 
Great Neck, New York; Hempstead, New York; West Hart- 
ford, Connecticut; Greenbelt, Maryland; Villa Park, 
Illinois and Marblehead, Massachusetts. The mandatory 
locations started with voluntary programs and adopted 
ordinances after the programs were well received by 
the public. 
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The above study shows that mandatory programs had 
an average participation rate of 60% while voluntary 
programs, only 30%. But other variables — frequency 
of collection, socioeconomic status, publicity and 
preparation stipulations — are thought to be more 
responsible for the spread. Program duration is 
thought to be most relevant, because data indicate 
that participation rises over time. When programs 
reach the age of two or three years, the success 
difference between mandatory and voluntary programs 
was expected to diminish. The authors conclude that 
an ordinance by itself does not guarantee participation. 
(6) 

B. U.S. Environmental Protection Agency: 
In 19 77, the U.S. EPA mailed a questionnaire to 216 
U.S. cities, thirty-five of which have collection 
programs for recyclable fractions other than news- 
paper. Information about mandatory ordinances was 
sought, but few questionnaires were returned. Another 
survey was done in 19 78 in order to identify variables 
responsible for high recovery and participation in 
programs. According to EPA spokespersons, their 
report draft indicates that mandatory ordinances alone 
do not ensure high recovery. Spokespersons emphasize 
that good publicity must accompany ordinances . (7) 

13.3 Examples of Mandatory Separation from Interviews and 
Case Studies 

A. Somerville and Farblehead, Massachusetts: 
In these multi-material test programs, source separation 
was voluntary in Somerville, and is mandatory in Marble- 
head. In Somerville the percent of residential waste 
recovered was 8.1 and in Marblehead, that percentage 
rises to 2 4,4. At first glance these simple figures 
point to the impact of a local ordinance but again, 
program designs differ widely. There are striking dif- 
ferences in socioeconomic status, and Somerville suffered 
major labour and collection disruptions when the program 
was operating.; 

Marblehead' s recovery rate has more than doubled since 
an improved curbside collection program was implemented 
in January 1976. This replaced a program started in 
19 72, that had limited publicity, a confusing collection 
schedule, and required more household segregation effort. 
Yet separation was m.andatory under both programs . The 
doubling of recovered tonnages is the result of stream- 
lined program design, and not due to the ordinance alone, 
(The ordinance has never been enforced.) (8) 
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B. Barrington, PUiocle Island; 

When its program was voluntary, Barrington's collected 
newsprint amounted to 18 tons/month. But when separation 
of newspapers was made mandatory, collected newspaper 
jumped to 20-2 5 tons/month with a full doubling of other 
materials collected at the drop-off centre. This rise 
in both curbside set-outs and depot drop-offs has been 
triggered not only by the enactment of the ordinance, 
but also by the publicity associated with that political 
gesture. (9) 

C. Stoughton, Massachusetts: 

When its local dump was closed, the town switched to a 
transfer station/regional dump system. An ordinance 
has not been enacted, but source separation is presented 
as mandatory resulting in the diversion of 20%-25% of 
the waste-streaiti through reclamation. (10) 

D. Nottingham System: 

Ordinances mandating separation are an integral part of 
the combined recycling-incineration/landfili systems 
being adopted in the New England States. Under pressure 
to close illegal local dumps, the first town to adopt an 
alternative was Nottingham, New Hampshire. The system 
involves a town collection centre for source separated 
recyclables and burnable trash which has been in 
operation since 1974. Both residents and town garbage 
haulers must deliver wastes sorted into four categories, 
or incur a $10.00 fine under the ordinance. 

Several other communities in New Hampshire have adopted 
with some modifications, the Nottingham System and 
ordinances. For example, separation is mandatory in 
Plymouth, mandatory for glass only in Meredith, mandatory 
in a few of the towns served by the University of New 
Hampshire at Durham, and voluntary in Swanzey. Newspaper, 
glass and cans are recovered in all five systems, which 
differ in their recovery of corrugated, mixed and high 
quality papers. (11) 

Proponents of the Nottingham System put heavy emphasis 
on mandatory separation as essential to the economic 
viability of any sm.all scale recovery system. Allowing 
separation as an individual option is not cost-effective 
for the efficient operation of the pyrolytic incinerator 
and for the long hauls to market . Yet proponents quickly 
point out that legal requirements should only be a 
product of a vote by an informed citizenry to ensure 
wide-spread support. Mandatory source separation would 
likely be supported by the public in an isolated to^^m 
which has committed revenue to an incinerator that 
would be rendered less efficient with the addition of 
glass and metal. Where markets for materials are avail- 
able and where landfill is not available, public support 
would not be difficult to marshal. (12) 
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E. Seattle, Washington: 

A different approach is taken to mandating in a Seattle 
source separation pilot program. Here there are three 
test groups: mandatory limit to trash; voluntary source 
separation; mandatory limit to trash combined with 
voluntary separation. The purpose of the pilot is to 
test which group generates the least garbage and the 
most recyclables. But it is the garbage set-out behaviour, 
not the source separation practice, which is mandatory , (13) 
Thus test group differences will not answer the question 
posed in this section, that of whether mandatory separation 
is effective. 

F. Federal Facilities: 

In the U.S., federal legislation mandates the source 
separation, separate collection and sale of waste news- 
paper in all army facilities where more than 500 families 
reside, A procedure for market identification and cost 
reporting is also m.andatory. But source separation 
measures for cans, glass, and mixed paper are only recom- 
mended because of fev/er available markets. Under this 
law, other mandatory procedures apply to corrugated paper 
from commercial establishments and high-grade office 
paper at all federal installations in the country. (14) 



13.4 Summary : Mandatory Separation 

To summarize current decision-making on mandatory source 
separation, the following observations can be made: 

- Bylaws requiring source separation are only 
applicable vAere markets are guaranteed, 
promotion is heavy, and collection/depot 
systems are efficiently run. 

- There is reason to believe that program 
duration, high socioeconomic status, good 
publicity, frequent collections, and minimum 
householder effort are the combined factors 
in successful source separation programs, 
obviating the need for bylaws mandating 
separation . 

- Nevertheless the direct or delegated vote 
for mandatory separation has a triggering 
effect, because such a law is accompanied 
by publicity and indicates offical endorse- 
ment of a program. 

- Psychologically, a legal obligation to 
separate implies that overall participation 
will be high. With this "assurance", 
individuals may be convinced that their 
own small efforts are worthv/hile. 
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- There could be a public backlash to enforced separa- 
tion unless proper education is carried out in order 
to emphasize the saliency of waste reclamation. 

- Municipalities with existing source separation pro- 
grams are considering laws to reinforce participa- 
tion, but not to force it. Charitable and ecology 
groups are also pressing for such laws. 

- Where mandatory ordinances exist, they are seldom, 
if ever, enforced. They appear to be enacted in 
order to put an official stamp of approval on a 
program, rather than to police and enforce source 
separation. 

13.5 Other Legal Techniques 

;i» Anti-Scavenging Ordinances: 

Due to pilfering problems, many municipalities have en- 
acted anti-scavenging laws prohibiting paper pickups by 
any party other than the municipal department in charge 
of collection or other than licensed haulers. Many of 
these laws specify exclusive municipal or hauler 
ownership of curbside materials. Despite the cost and 
difficulty in enforcement, anti-scavenging laws are 
thought to be effective because occasional token fines 
and public monitoring of offenders have discouraged the 
scavenging. Anti-scavenging laws are seen as essential 
during price surges for newspaper. (15) 

Some municipal laws state that municipal or licensed 
haulers own curbside materials on refuse and/or recyc- 
lables collection days . Therefore, charity groups 
can collect newspaper from porches or can collect from 
curbside when refuse crews are not operating. That is, 
municipalities with source separate collections, may 
still allow charity newspaper drives. 

B, Set-out Location: 

Where yard pickup of wastes was previously permitted, 
source separation programs are often accompanied by 
laws designating set-out at curbside to cut collection 
time. There are other laws that apply only indirectly 
to source separation, such as the mandatory bundling 
of newspaper where participation itself is voluntary. 
Only publicity given to such laws would effect higher 
participation . 

At another level there are laws mandating or encourag- 
ing municipal participation in regional schemes. For 
instance, under California's new comprehensive waste 
management legislation, towns using regional disposal 
facilities are exempted from a dump surcharge if they 
have a source separation program. In the planning 
area around Boston, Massachesetts , a new regional plan 
mandates source separate reclamation programs in towns 
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wishing to participate in a regional refuse derived 
fuel scheme. (The loss of BTU's from source separated, 
sold paper is not viewed as a problem, ) In both States 
there are guaranteed markets for reclaimed materials 
and time-tested source separation programs. 



13. 6 Sunmaary and Conclusions 

There are wide differences of opinion about the 
effectiveness and public acceptance of laws 
mandating source separation. Early comparative 
studies point out that variables other than laws 
are more responsible for program success. Despite 
pressure for laws from some interest groups, there 
is municipal hesitancy to legislate mandatory 
source separation until programs are well underway. 

There are at least three prerequisites to legislating 
household source separation: 

- vigorous program promotion 

- reliable and convenient collection operations 

- ensured market{s) for materials 

When these three factors are in place, a mandatory 
bylaw could boost participation and recovery. (But 
if these three factors are in place, a bylaw may 
not be necessary. Note claims of high participation 
in several voluntary programs cited in this report: 
50-80% in NVBO-serviced apartment blocks in Washington, 
D.C. ; (16) 50% in Downey, California(17) and 65% in San 
Luis Obispo, California. (18) ) 

It would be instructive if tv/o similar Ontario com- 
munities with source separation programs were to be 
tested for the effect of a mandatory bylaw on recovery, 
participation and diverted disposal rates. One 
community could be approached to enact a bylaw and 
another would act as a "control group". 

Other legislation affecting source separation and enacted 
elsev/here, includes laws related to 1) anti-scavenging, 
2) set-out placement at curbside and 3) responsibilities 
of local governments to include source separation among 
disposal options. 

The first two should be included in an Ontario imple- 
mentation manual as recommended local legal supports 
for source separation programs. The third could be 
considered at the provincial level as part of a comp- 
rehensive waste management policy. 
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SECTION 14 



STANDARD COITOAINERS FOR HOUSEHOLDS PARTICIPATING IN SOURCE 
SEPARATION PROGRAMS - AS A SPECIAL CONSIDEPsATION 

14.1 Introduction 

Twine, grocery bags, reused cardboard boxes and regular 
refuse cans are normally used for the curbside set-out, 
or delivery to centres, of source separated recyclables. 
Bags and boxes are readily available and costless to 
householders. Twine is low cost, and garbage cans, if 
used, would have to be considered costless for source 
separation. Despite these advantages, some source sep- 
aration proponents recommend the use of special standard 
containers. This section deals v/ith the functions, 
designs and merits of special containers for participating 
households. 

14.2 System Considerations 

The following points underline the fact that standard 
household containers cannot be considered apart from 
several other components of source separation system 
design : 

Urn Household Preparation and Participation: 
It may be surmised that a special container adds to 
the convenience of sorting and storage, and therefore 
serves as an inducement to begin and/or sustain sep- 
aration activities. It should be noted that in this 
research, no data were found on the relationship 
between containers and participation levels. Fevj 
programs examined employ containers, and among those 
that do, other variables related to participation 
could not be held constant in order to assess the 
effect of special containers. 

1, Piiblicity: 

Apart from acting as internal household reminders, 
containers designed for curbside collection systems 
may be powerful neighbourhood publicity tools when 
set at curbside on collection days. Neighbours would 
feel pressure to add their containers to the line-up 
on the street. 

1^, Stage of Storage: 

Containers are being used and considered for three, 
not mutually exclusive, stages of storage for source 
separation: for kitchen segregation and storage; 
for secondary storage in garage, porch or yard; for 
curbside set-out or transportation to collection 
centre. Containers designed for the second and third 
purpose are usually too large for the first purpose. 
Containers that go through the materials handling flov/ 
are not usually considered desirable for kitchen use. 
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D. Total Program Cost: 

Regardless of purpose, container cost is related to 
program budget. Kitchen or secondary containers may 
be provided in order to increase participation, or 
to save collection time by identifying recyclables 
for collectors. These advantages have to be weighed 
against increased program costs if containers are 
provided for "free". 

E. Fractions Collected - Kind, Number and Comingling: 
The necessity for, and the design of containers depend 
on what materials are collected. Containers are of 
little concern where only paper is collected, except 
in certain curbside program locations with predictable 
rainy periods. A single container unit is sufficient 
for one fraction, or for several fractions that are 
comingled when collected at curbside /dropped off at 
centres. A set of containers, or a compartmentalized 
container, may be considered for multi-material 
programs where household comingling is not practiced. 
A_n alternative in the latter situation is to provide 
an undivided tub, with instructions for dividing 
materials into separate bags within the container. 

F. Container Size Factors: . 
Local recyclables generation rates and frequency of 
curbside collection are determinants of container 
capacity. Containers designed for secondary storage 
can be larger than containers designed for kitchen 
use. 

G. Processing and Materials Buyers' Specifications: 
As implied in E . , stages following collection in the 
materials flow, affect container design. In a glass 
collection program, an undivided container could be 
provided under two circumstances: when markets are 
available for colour-mixed glass (the consuming 
industry either can use colour-mixed glass or has 

a colour-sorting facility) ; when markets are not 
available for colour-mixed glass but colour-sorting 
is performed at the program sponsor facility or by 
an intermediate processor. An undivided container 
could be provided for any combination of glass, metal, 
or paper collected, when separation is performed at 
sponsor facilities or by an intermediate processor. 

11. Collection — Frequency, Simultaneity with Refuse, 

and Labour Productivity: 
Special containers for set-out may be considered for 
five reasons in addition to publicity and participation 
value : 

- When non-paper recyclables are collected on the 
same day as refuse at curbside, special containers 
would aid collectors in identifying recyclables 
and would help researchers in monitoring recyclable 
set-outs . 
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- Standard containers could save collection stops 
for small amounts of materials if householders 
were educated to put them out only when full. 

- Large containers for set-out that are also used 
for secondary storage could lessen the need for 
frequent pickups, i.e. monthly instead of weekly. 

- When compartmentalized vehicles are used for 
multi-material collection, special containers 
would lessen contamination at the point of 
loading because contents would be known to 
collectors. 

- Durable containers could reduce the problems 
associated with paper bags and boxes — containers 
which deteriorate in rain and stick to snow 
resulting in scattered materials. This litter 
is a public relations problem, is an irritation 
to collectors and increases collection time. 

Considering the above five reasons favouring special 
containers, there may be other means of solving these 
problems. Stickers could identify conventional refuse 
bags or cans used for recyclables, or collection days 
could be different for recyclables and refuse. Bother- 
some small amounts and costly frequent collection could 
be obviated by educational means. Only the fifth example 
has no alternative solution other than cancellation of 
separate pickup in inclement weather. 

The advantages of containers to collectors may be 
off-set by increased collection time (if containers 
have to be replaced at curbside) , unless containers 
are durable enough to be pitched back onto properties, 
or unless containers are interchangeable among house- 
holds. It should be noted also that if containers 
are not replaced at curbside (that is, if an em.pty 
container from a previous stop is substituted for a 
full one at the following stop, thus saving collection 
time) substitute containers would not normally be pub- 
licly acceptable for kitchen segregation for sanitary 
purposes. 

14 . 3 Examples of Standard Containers Provided to Partici pants 

Following are some examples of containers employed in 
existing and proposed source separation programs; 

A. In Sacajawea and Seattle, Washington, plastic bags 
are supplied to residents during rainy v/inter months to 
keep newspapers dry on pickup days.(l) 
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B. In a new program for Seattle, Washington, for 
participants in certain pilot areas, two special 
potato sack-type bags are used for storage and 
set-out of mixed metals and colour mixed glass. 
Equipped with a drawstring and somewhat elastic, 
the bags take up a 5' x5' area in garage or basement 
and are large enough for storage between monthly 
pickups. In the container train collection system, 
collectors work as follov.Ts : pick up both bags at 
each stop, place the glass bag into the glass bin, 
empty the contents of the metal bag into another bin, 
stuff a new bag (for glass) into the empty metal bag, 
return both to curb, pick up bundled newspaper and 
remount the trailer. The glass bag is not emptied 
until it arrives at the processing site for colour 
sorting and the setting aside of returnable and 
reusable bottles, (2) (See Appendix 5 for revised 

bag system.) 

C, In Nottingham, New Hampshire, separation is 
mandatory and materials are delivered primarily by 
householders to a town collection/incineration 
centre. Som.e 12 households have been supplied 
with a set of containers labeled for contents and 
preparation instructions. Initially two design 
choices were offered: a set of three standing 
metal cans for refuse, bottles and cans, leaving 
container choice for paper up to the resident, OR 
a stacking group of four wooden boxes, with space 
for the insertion of items into each category (metal, 
glass, paper, refuse) v/ith a choice of two v/idths . 
These containers were intended for in-home use but 
residents who do not bring recyclables to the centre 
in bags, cartons or trash cans, often use the provided 
containers for transport . (3) 

More recently, a three-unit stackable version has been 
developed for cans, glass and refuse. Paper is usually 
piled separately but could be inserted into a fourth 
unit. These blow-molded, high density polyethylene 
units consist of a container and its snap-on base. The 
base permits one container to be securely positioned on 
top of another. Both base and container lip are cut 
out so that materials can be inserted without moving 
the next container. The "high-rise" units are snapped 
apart for transportation to the collection centre and 
nest together for storage. The smaller units stand 
11 7/8" tall with a 6.75 (U.S.) gallon capacity. The 
larger units stand 17 5/8" tall with a 10.5 gallon 
capacity. The normal combination is one large unit 
for reftise and two small units for cans and glass. 
This combination stands 41" high with a 24 gallon 
capacity and requires a floor space area of 17" x 15.5". 
Until patents are obtained and rights are released to 
commercial distributors, limited production runs are 
available at cost for $2.42 (small unit) and $3.12 
(large unit) . (4) 
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C, In Wabash, Indiana, separation is voluntary and 
materials (paper and glass) are set out for collection 
by the Isaac Walton League, a naturalist group. For 
three colours of glass, the group sells a set of three 
colour-coded containers for $7.50 and charges homeowners 
nothing for pickup. (5) 

E. In Cambridge, Massachusetts, separation is voluntary 
in a low-income public housing program run by Residents 
Recycling, a group devoted to youth employment. Buckets 
are distributed to tenants who agree to separate tin, 
aluminxom and paper from trash. These comingled recyc- 
lables are picked up by appointment. (6) 

F. In Kirklees, U.K., separation is voluntary in the 
Oxfam WasteSaver Project. While residents use no 
special container in the home, a secondary storage 
device for porch or yard was initially provided by 
Oxfam. Called the "Dumpy", the tubular steel stand 
carries four woven polypropylene, colour coded sacks. 
Waste is sorted into four categories as follows: 
newspaper; mixed waste paper; jumble, clothing, rags, 
toys, books, non-ferrous metals, brie a' brae, etc.; 
glass, tins, plastics. The Dumpy is patented, has a 
capacity of over eight cubic feet, is weatherproof, 
attractive, costs about $5.00 per household, and was 
distributed to 6,000 participants who agreed to use 
it. The two-minute handling time for collection crews 
to replace the sacks, and a 60% hike in Dumpy purchase 
price, were the two cost factors which led to discon- 
tinuation of the container. Research is underway to 
assess householder response to the container . (7 , 8) 

G. In Kelowna, British Columbia, the Kelowna Recycling 
Society provided free containers to 315 homes in a source 
separation pilot program. Made of brightly coloured 
corrugated plastic, the non-partitioned tubs cost $4.50 
each, and hold three grocery bags for glass, newspaper 
and brown kraft bags. The purpose of the containers is 
three-fold: to help collection crews to identify recyc- 
lables collected on the same day as refuse; to advertise 
the program on each street, assuming that householders 
will be induced to set out their yellow tub along with 
everyone else; and to instill confidence in the program 
through use of standard containers. A 75% participation 
rate is claimed for the program. (9) 

H. In University City, Missouri, yellow plastic con- 
tainers are provided to residents for nev/spaper storage, 
and set-out at curbside. The container is designed to 
keep newspaper dry on rainy days and to store a two-week 
supply of a daily paper. (10) 
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14. 4 Other Container Designs 

A container developed by a New England non-profit 
company was based on the concept of three rectan- 
gular waste baskets joined together and lined with 
paper bags. The concept was sold to a U.S. catalogue 
outlet for distribution, but was dropped because of 
low sales. (11, 12) Another device, the "Easy Bundler" , 
v;hich helps tie a twenty-five pound bundle of news- 
paper and acts as a storage rack, sold for under 
$5.00 in 19 74. Marketed by a U.S. mid-west company, 
the line has been discontinued. (13) 

14 . 5 Research on Containers in Ontario 

A summary of recoimnendations made for existing Ontario 
source separation pilot programs in a consulting study 
may be helpful. As a result of focus group discussions, 
authors conclude that programs should "give people ideas 
for containers, so they can provide their own, to their 
liking, at little or no extra cost". 

There was general agreement about the following aspects 
of container design and distribution. Containers should: 
not be given away by government but rather be marked as 
government property; not be given unless solicited; be 
rectangular; have handles for carrying; have removable 
lids to safeguard against children and dogs; and be 
free-standing . 

Apparently as a result of differences in experience 
with source separation, there were marked differences 
in opinion between people who already separated materials 
for recycling and those who did not. Separators wanted 
stacking containers for storage away from the kitchen 
in garage, porch or basement. They wanted large 
containers that could be used both for this secondary 
storage and for placement at curbside. They did not 
want containers designed for lining with bags because 
paper bags would break with moisture from rinsed, but 
undried, recyclables. They knew that plastic bags 
were not biodegradable. Separators did not think 
containers were necessary for newspaper, and generally 
thought that free containers were a waste of taxpayer 
dollars. Separators were not interested in purchasing 
containers . 

On the other hand non-separators wanted a single sec- 
tioned compact unit for kitchen storage to minimize 
work. Expecting that weather and collector rough 
handling would damage containers, they saw containers 
for inside use only. They preferred containers meant 
to be lined with bags (as a reuse for grocery bags) 
and they were interested in a container with hooks to 
keep plastic grocery bags open. They also thought 
that a container would be useful for newspaper. (14) 
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14.6 Alternatives to Containers 

Except for the above examples, and a few groups that 
wish they could afford to provide containers (15,16), 
most source separation program sponsors are not 
interested in providing containers. The tendency 
is to encourage self-sufficiency on the part of 
participants in designing their own in-home techniques 
with bags or boxes. A recurring comment during inter- 
views and in written responses, was that a container 
cannot make a re cycler out of someone who fails to be 
motivated by other publicity measures. 

In the carefully streamlined Marblehead, Massachusetts 
test program, special containers have not been recom- 
mended despite experience with problems which special 
containers might solve. Weather-ruined boxes and bags, 
are a recurring problem, as was the identification of 
recyclables for crews. As a solution to the latter, 
recyclables are now picked up on a different day from 
the regular refuse pickup. (17) 

In Waterbury, Connecticut, special containers are not 
being considered until it is decided whether to expand 
a pilot program to full scale. For now, comingled 
recyclables placed in regular refuse cans for backyard 
pickup are identified by stickers on cans. But 
residents have not been consistent in placing recyc- 
lables in marked containers so collectors remain 
confused. (18) 

In Sacramento, California, adhesive tags are envisioned 
for a proposed multi-material curbside collection program. 
In the multiple pass collection schedule, different 
stickers would be applied to regular refuse cans (con- 
taining recyclables) each week by collection crews. The 
stickers would notify residents of the date and fraction 
to be picked up in the following week. For the twelve- 
week pilot period, the cost of the adhesive tag system 
is included in a total publicity budget of $8,335.00 or 
$1.00 per household (1977 U.S. dollars) . (19) 

14.7 Summary and Conclusions ; 

Special container designs vary from simple bags and 
buckets to more sophisticated compartmentalized tubs 
and stacking units. 

These special containers for householders participating 
in source separation programs are sometimes provided 
for stages of storage which affect design: for kitchen 
storage, for secondary storage in yard, basement or porch, 
and for curbside set-out. Other factors which affect 
design are container cost, kind and number of fractions 
collected, stipulations of materials buyers, program 
processing activities, local weather conditions, 
frequency of collection, and quantities recovered by 
householders . 
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Special containers not only have merits for the con- 
venience and inducement of householders, but also have 
advantages for collection crews. Recyclables are 
easily contrasted from refuse when collections are on 
the same day, and the irritation of broken bags, bundles 
and boxes is averted. With proper container design, 
recyclables are better protected, litter is minimized 
and small-volume pickup stops can be reduced. These 
advantages to collection crews can be off-set by 
the requirement to replace the container at curbside, 
unless an empty container from one stop is substituted 
at the next stop, or unless the container is durable ^ 

enough to be thrown from the collection vehicle onto a • ■ 
property. ■' 



The most significant contribution of a special container 
may be its powerful advertizing impact when placed at 
curbside. Containers, however, are expensive to the 
sponsor of a source separation program, unless they are 
sold to householders. Except for the one example of 
container sale in this research, "free" containers are 
provided by groups who are given grants to do so, or by 
municipalities which are operating limited test programs- 

As implied by previous Ontario research and as recom- 
mended by many ecology groups in the spirit of "make do", 
most source separation programs do not perceive special 
containers to be a priority. 
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In future Ontario pilot programs, experimental and 

control groups within test areas could be used to 

determine whether special containers are related to 

increased participation when all other system design I 

variables , especially householder preparation require- " 

ments , publicity, and collection frequency, are 

held constant. Hov7 containers impact on other 

system design aspects (cost, optimum collection 

frequency, labour productivity, collection time, 

contamination, publicity requirements, and so forth) 

could be tested by the repeated use of two test groups 

as above, in a number of different programs. 
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Regarding other initiatives in Ontario, the Glass Con- 
tainer Council should be contacted for an evaluation of 
glass gobblers used in the Borough of Etobicoke curbside 
glass collection. Results of a container experiment 
carried out at CFB Borden in early 19 79 under federal 
auspices, should be examined by provincial authorities. 
The Waste Management Advisory Board should have input ^ 

into the planning process related to the proposed com- V 

munity of Woodruffe. This new community presents an • 

opportunity to design a comprehensive waste management 
system including household storage designs for source ■ 

separation . ,|| 



I 



227 



Exhibit 2: Illustrations of three Special Containers 




Stacking, Nesting 
Container Developed 
by "Recycling & 
Conservation" for 
employment in Not- 
tingham, New Hampshire 
(see 14. 3. C in text) 



Non-Partitioned 
Container Developed 
by "Kelowna Recycling 
Society" for employ- 
ment in Kelowna, 
British Columbia 
(see 14.3-G in text) 




Partitioned Container 
Developed by 
"Recycle-It" for . 
Experimental Sale 
through "Sears" 
catalogue (see 14.4 
in text) 
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APPENDIX 1 



Place : Helena, Montana - A Municipal Newspaper Collection 
Program 

Population and Households (Served) : 

26,000 residents inside city limits; 7200 
households in city. 

Residential Waste Generation : 

12,810 tons residential waste per year (residential 
waste an estimated 61% of 21,000 tons disposed 
annually; all refuse vehicles weighed at disposal 
site,) 

SES ; "Well educated"; "well off". 

Refuse Collection System ; 

- Residential collection once per week by municipality for a 
mandatory fee of $4.00 per household. 

- Commercial and apartment buildings serviced mostly by municipality 
(a few by private contractor ), 

- Municipal fleet of 4 rear-loading packers (plus one reserve 
vehicle) and 1 front-loading packer; a total of 6 trucks- 

- 2-man crew on each truck (cut back from 3-man crews in March, 
1978) , total of 10 crew persons, 

- City furnishes plastic garbage bags for residents in order to 
cut collection time (no cans have to be replaced at curbside 
during collection.) 

Separate Collection System : 

Rack approach; nev/spapers and refuse picked up 
simultaneously. 

A.dministrative Mode : 

Program comes under jurisdiction of City's Public 
Utilities Department, responsible for waste 
management, but full-time coordinator "hired" 
for one-year to plan, implement and supervise 
early operation of source separation program. 
(Paid by a federal job-creation subsidy program 
(CETA), coordinator's wage not presently allocated 
to source separation budget.); attempt will be 
made in second year of operation to isolate 
administrative costs. 

Method Description : Newspaper only 

(1) Startup Animation Process 

Date started: March 1, 1978 
Date ended: Still operating 
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Motivational Impetus : 

- 19 77, representative of a national conservation 
organization (National Wildlife Federation) lead 
workshops on solid waste management in Helena. 

No local waste disposal crisis but NWF staff 
aroused concern of Helena Citzens Council, an 
environmental group; "Solid Waste Task Force" 
resulted, 

-^ January 1978, Task Force tabled feasibility study 
for a newspaper recovery program (Study analyzed newspaper 
availability, markets, shipping options, collection method, 
costs and promotional strategies). 

- Public servants impressed with analysis and elected 
politicians sympathetic; newspaper prices lucrative then. 

Publicity : 

- Ambitious public awareness campaign (initial and ongoing) 
proposed: extensive use of media, liaison with community 
groups and service clubs, integration of recycling into 
school curricula, distribution of printed materials to 
residents. 

- Projected budget of $475 for startup publicity; covered 
out-of-pocket costs, and assumed substantial "free" 
volunteer time input. 

- Actual startup publicity resembled proposed, but ongoing 
publicity minimal, with exception of one leaflet distributed 

(by subsidized CETA staff when delivering plastic garbage bags) 
to residents during first year, 

$1000 actually incurred by City in first year publicity; 
excludes volunteer labour and flyers donated by NWF. 

Projected future ongoing publicity cost of $500 per year. 

Funding Sources : 

All planning done by Volunteers and "as a service" by public 
officials; publicity costs and coordinator's wage not 
allocated to source separation; therefore no funding required. 

(2) Collection : 

Householder Preparation Requirements ; 

Bundle newspaper with twine, or place in brown paper 
grocery bags. 

Equipment and Manning : 

- Rejected two options: m.onthly collection by separate packer 
and weekly collection by small pickup truck; instead, entire 
packer fleet fitted with racks; no special vehicles or extra 
crews required. 
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Total of 11 racks made in municipal shop, for a total 
labour and material cost of $500; includes installation; 
average rack cost of $45.50, 

Each rack custom designed for specific truck; front 
loading packer with one rack mounted behind cab, difficult 
to load because of rack height; rear loading packers with 
2 racks, each axle-mounted, easy to load. 

Racks rarely fill before packer body, so no containers 
positioned on route for overflow, no extra auxiliary transfer 
vehicles necessary, and no "dead runs" made to off-load 
newspaper when packer body not full. 

Method : 

Crews collect bagged and bundled newspaper set-outs 
and place on racks during normal weekly refuse collection 
on both residential and commercial routes ;off-load by 
heaving paper from racks directly into semi-trailer at 
landfill site. 

Recovery : 

208 tons collected first year; estimated recovery. rate 
34.6% based on in-depth research into newsprint availability 
(newspaper waste generation and composition unknown, so 
availability estimated on basis of local and regional 
newspaper production of 600 tons per year, down from 
original estimate of 90 tons per year) . 

Seasonal Variations : 

None identified; recovery not reduced in winter. 

Costs : 

No operating costs allocated to source separation; plan 
to do time studies on load/off-load time. Note: Source 
separate collection started one month after crews cut 
from three down to two persons; has been some crew over- 
time, but incremental time required for newspaper collection 
cannot be isolated, i.e., cannot compare 3-man crew - no 
paper pickup program with 2-man crew - paper pickup program. 

(Officials realize that the rack system operates 
economically at existing recovery levels. If recovery 
jumped, diseconomies would result from "dead runs" to 
the landfill site by trucks full of paper but not full 
of refuse, and from crew overtime. Consideration would 
then have to be given to collection by separate truck, 
or to the addition of extra vehicles for the transfer 
of paper from on-route collection vehicles to the trailer 
at the landfill site.) 
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Participation : 

Estimate not available; set-outs not monitored. 

(3 ) Processing : 

None carried out other than quality control of labourers 

who pull off obvious contamination. Quality of material 

acceptable to buyer but loose paper causes handling 
problem throughout material flow. 

(4) Transportation ; 

Mode and Equipment : Semi-trailer permanently stationed 
at landfill site; newspaper loaded directly into trailer 
from collection vehicles; trailer hauled by cab, and holds 
about 14 tons of stacked newspaper. 

Distance to Market : 9 3 miles away; 13 hauls in first year. 

Shipping Cost : As transportation provided by paper buyer, 
costs reflected in paper purchase price f.o.b. Helena. 

- First year, trailer provided at no additional charge; 
second year, Helena pays 50% of fixed trailer costs (includes 
rental, licensing, and insurance, but not driver wage, fuel, 
or maintenance) which amounts to cost of $10 per ton off 
purchase price, 

- Related shipping cost, not allocated, of 3 person hours 
(CETA) per week to stack paper in trailer in order to 
increase shipping volume per load; stackers also box loose 
paper under new contract terms, 

- No storage space available for paper and city cannot 
haul to market for less than $10/ton, so trailer option 
viewed as suitable (stackers' wages subsidized). 

(5) Marketing: 
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Price: First year $47.50 floor price with escalator clause, 

but price never rose; second year, $15 floor price with 
no escalator clause (rejected one bid offering 150% of 
San Francisco Official Board Market, currently $12, f.o.b. 
plant; would have grossed $18/ton but city would have had 
to provide transportation), minus transportation charge, 
for $5 /ton net. 

Buyer & End Use : Robinson Insulation Company, Great Falls, 
Montana; cellulose insulation. 

Contract Terms : Highlights - 

- First year contract: price f.o.b. Helena, trailer provided, 
and full transport service (as above) ; if buyer did not 



I 



I 



A- 5 



I 
I 



pick up trailer within 3 days of phoned request, vendor 
entitled to $47.50 per ton disposed after trailer full 
(but clause never invoked because city found storage space 
when buyer pickup overdue) ; buyer can refuse wet paper. 

Second year contract: price f.o.b. Helena, transport 
service, and 50% of fixed trailer costs (as above) ; no 
revenue provision for amounts disposed due to late 
pick up of trailer; buyer can refuse wet paper and loose 
paper; 90 day termination notice from either party wishing 
to break contract. 

Alternative Markets : Several dozen markets identified 
but choice of market limited by two factors - buyer must 
provide trailer at landfill site and must provide transpor- 
tation to market. 

Disposal of Residual ; 208 tons recovered first year, left 
12,602 tons of residential waste requiring disposal by landfill 
(diverted disposal rate of 1.6% residential waste); no 
direct savings estimated, but diversion seen as extend- 
ing site life in long term. 

Brief Summary Comment ; 

The Helena program is significant for several reasons. 
First, the feasibility study done by local citizens in 
cooperation with public officials, is an excellent example 
of the approach that should be taken by a community in 
planning a source separation program. While the statis- 
tical predictive measures used are not sophisticated, the 
report leans heavily on engineering results obtained from 
other program evaluations. The report illustrates the 
weighing of alternative collection methods, haul options 
and market choices, leading to the development of a 
system suited to local conditions. 

Second, the Helena collection system design may be 
applicable to small Ontario communities in proximity to 
paper mills which can use waste newspaper as a furnish 
component. (Normally, single-material source separation 
programs, partly motivated by high revenues, are 
considered lacking in an overall waste management 
perspective; however, there are Ontario communities 
in which markets for glass and tin are absent, or at 
least not within affordable haul distances.) In such 
areas, single-material newspaper collection programs 
might make economic sense and have conservation education 
impact. 
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The Helena -type packer rack collection method has low 
startup equipment costs, requires little alteration 
of householder garbage set-out behavior, does not 
require heavy recovery in order to operate economic- 
ally, and is compatible with existing refuse operation 
equipment and crews. 

Third, elected politicians in Helena recently (April, 
1979) voted to continue the program under adverse 
market conditions. 1979 contract prices plummeted 
to one third of 19 7 8 prices, and first-year labour 
subsidies are being withdrawn. (CETA funds workers 
for one year, after which employers must pick up the 
tab) . This financial crunch has stimulated a greater 
cost-consciousness in Helena. Officials will be 
logging vehicle and crew performance and will start 
isolating buried program costs. This atmosphere of 
combined political endorsement and cost-mindedness , 
appears to be worthy of emulation. 



Contact Person : Reports and further information are 
available from Helena Public Utilities Director, Mr. 
Dick Nisbet at (406) 442-9920 Ext. 34. 

Reference : See bibliography for annotation of Solid 
Waste Task Force's initial report entitled, The 
Potential for Newsprint Recycling in Helena . 
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Program : Kelowna Recycling Society (KRS) , operating a 

multi-material source separation program fed by 
drop-off and pickup collections. 

Location : Kelowna, British Columbia 

Population and Number of Households : 

51,955 city dwellers and 15,000 additional 
residents in surrounding area {1977); 11,460 
households (1971 census) . 300 households 
serviced in curbside collection program. 

Residential Waste Generation ; 

Residential figure not available from KRS which 
estimates 1,000 tons per week total municipal 
waste (but precise figure unknown due to volume 
basis of municipal estimate and unwillingness 
of private waste haulers to provide data). 

SES ; Average annual income of $8,422 (1974 taxation 

statistics) ; middle to upper class in curbside 
area. 

Regular Refuse Collection System : 

By commercial waste haulers under contract to 
municipality for once per week residential 
service. 

Separate Collection System ; 

Combination of drop-off and pickup collection 
from both residential and commercial sources of 
recyclables (see "Collection"). KRS residential 
collection includes: 

- Curbside service in small pilot area; single 
pass, weekly collection 

- Mobile depot service in scheduled locations 

- Assisted drop-off centre at KRS handling station 
during hours of operation 

- Unassisted drop-off bins outside handling station 
for after-hours patrons 

^ Weekly pickup from 22 apartment blocks. 

Administrative Mode : 

Evolved since 1972. 

- Started in 1972 as newspaper and glass depot, 
run for Boy Scouts by local chapter of Society 
for Pollution & Environmental Control (SPEC) , 

a province-wide unbrella group with 18 branches, 
many of which operated "recycling" projects in 
early 1970 's. 
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^ - When volunteer ism dropped off, depot taken over 
k in 1973 by Okanagan Recycling Ltd. (ORL) , a 

I private family business motivated by environ- 

j mental zeal. 

I - When ORL experienced severe financial and 

;. management difficulties, a new structure was 

l- created in 1975, The local SPEC branch incorpor- 

I ated as the Kelowna Recycling Society (KRS) , ORL 

(i retained ownership of capital assets transferred 

; to KRS, and ORL owners became employees of KRS. 

;, Thus a private company operates the program of 

a non-profit corporation . (New structure maximizes 
fund-raising opportunities.) KRS became a member 
of the Recycling Council of British Columbia 
(RCBC) , a service organization for its community 
based source separation program members. 

Method Description : 

(1) Startup Animation Process ; 

Date Started ; In 1972, as depot for glass and newspaper? 

in 1973, as ORL depot plus pickups from commercial 
sources; in 1975, as KRS with past operations 
augmented by mobile depots; curbside pilot added 
in 1978. 

Date Ended : Still operating (brief stoppage of program ' - 
in 1976 during low newspaper price period). 

Motivational Impetus : Combination of forces leading to 
present program: 

- Early history as Scout fund-raising project 
supplemented by SPEC environmental zeal 

- Personal commitment of ORL family to combine 
environmental perspective with business 

- Influence of RCBC as sustaining force 

- Municipal interest in potential of KRS during 
landfill search in 1976 (disposal crisis lead 
City to take a more supportive role by donating 
warehouse space to KRS, and granting a payment 
to KRS per ton diverted from disposal). 

Publicity : For curbside program, publicity through 
' heavy press coverage, distribution of mayor's 

letter of endorsement, and delivery of special 
containers for setting out recyclables. 
Education a high priority with KRS and follow- 
ing tactics used on ongoing basis: 

- Visits to schools 

- Speaking engagements at club meetings 
I - Displays at fairs and public meetings 

- Press articles 

~ Radio interviews 
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- Dialogue with, and briefs to, local government. 

Costs not allocated separately except for curb- 
side program (report not yet available on 
publicity costs and results of questionnaire) . 
Public education carried out by KRS/SPEC 
volunteers, ORL manageress, and Canada Works 
grant employees. Regional government grants in 
1975 and 1976 ($1,000 each year) for public 
education. 

Funding Sources : No funding required during first 

volunteer phase. ORL owner obtained personal 
loan of $12,000 in 1973 to purchase equipment 
and finance working capital requirements for 
expansion into pickups from commerical sources. 
All other funding would be considered operating 
funds rather than startup funds, i.e., 19 78 
Canada Works labour subsidy enabled expansion 
to curbside collection but did not finance system 
design or provide startup capital. Following is 
an approximation of KRS 1978 operating revenues, 
excluding value of donated site (from City) and 
labour (from probationers assigned to KRS and 
from volunteers) : 

Approximation of KRS Operating Revenues for 1978 



Category 


Amount 


Sales of recyclables 


$40,000 


Government Aid ^2) 
City of Kelowna diversion grant 
Province of B.C. grant (3) 


15,000 
10,000 


Federal gasoline tax rebate 


230 


Interest income 


2 00 


Membership dues 


10 


Total Operating 


65,440 


Canada Works grant (non-recurring 
labour subsidy) 


44,000 


Total Revenue 


$109,440 



^''■^ Estimated at average price of $40/ton X 1000 tons/year 

^^^Allowable $17/ton, to maximum of $15,000/year 

'■^* Matching funds to maximum of $10, 000/year , due to 
municipal grants (diversion grant and value of 
donated site) 



I 
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(2) Collection 

Householder Preparation Requirements (Residential) : 

Contaminant- free newspaper, bundled or packed. 



A-10 



into brown grocery bags. Clean, contaminant- 
free, colour mixed glass desired; no specific- 
ation for kind of containerization to be employed 
for glass by drop-off patrons, but glass to be 
set out at curbside in brown bags. Special 
container for setting out recyclables provided 
gratis to all 300 homes in curbside pilot area 
(a yellow corrugated plastic tub with space for 
three materials: bundle/bag of newspaper, bag 
of brown paper bags, bag of glass) . Purpose of 
special container is to advertize program and 
inspire confidence in program. 

Equipment & Manning ; 

- For residential curbside, one-ton van (equipped 
with bins) used in Glenmore collection area of 
300 homes. KRS considering expansion of curb- 
side collection to other neighbourhoods; would 
therefore cut back Glenmore to bi-weekly collection 
in order to serve greater area in same time frame, 
but cut back would necessitate larger truck, 
assuming a two-week accumulation of presently 
recovered amounts. 

- For all collections, KRS vehicle pool includes 
following trucks at 1978 acquisition costs 
specified (trucks purchased second-hand and owned 
by ORL) : 

4-ton diesel stake truck $1,500 

2^-ton van with power tailgate 1,20 

1-ton van 1,500 

Jj-ton pickup 1,400 

Jj-ton tradesman van 3 , 000 

$8,600 

- For overall collection, KRS employs two truck 
drivers, currently assisted in collections by 
Canada Works staff and by various volunteers, 
including referrals from a mental health unit; 
therefore, collection time varies. Residential 
curbside crew of three spends about one and one- 
half hours on route; time increased if must 
pick up litter caused by untied news , time 
decreased if collect simultaneously from both 
sides of street. 

Method, Recovery, Schedules, and Distance (By source of 
material; availability of information varies): 

- Commercial pickups: total of six pickup routes 

(four area routes and two special categories of 
suppliers) . Type of truck and crew sizes vary. 
Materials include mostly corrugated, plus some 
newspaper and glass. Recovery ranges from 800 
to 2000 lbs. per route-day. Schedules vary: 
daily, every other day, weekly, summer only, 
and as required. Six routes range from three 
to nine miles each, taking from one and one- 
half to three hours each, to collect from total 
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of 137 business establishments. Recent addition 
of pickup service for banks and printing companies 
brings in two tons ledger and six and one-half tons 
newspaper per month. 

- Apartment collection: total of 22 apartment 
complexes, serviced weekly, yields weekly recovery 
of 3,000 lbs. newspaper, 1,000 lbs. glass and 200 
lbs. corrugated. 

- Curbside collection from single family dwellings: 

(Initiated in order to increase throughput, allow 
monitoring of publicity effectiveness and costs, 
and boost participation through convenience.) 
Collectors pick up special containers from curb- 
side, empty bundles/bags into bins on van, and 
return same empty container to curbside at each 
participating household. Average weekly recovery 
is .83 ton of material: 1,045 lbs. newspaper, 
554 lbs. glass, and 52 lbs. brown bags. Weekly 
pickup schedule (Wednesday morning) , on same day 
as refuse collection. (KRS feels weekly schedule 
too frequent and is considering cutback to every- 
other-week schedule as noted above.) Collection 
distance, including travel to route, is nine 
miles, but when KRS crew does not collect from 
both sides of street, total route distance increases 
to 14 miles. Time approximately one and one-half 
hours, depending on crew performance. Route 
includes one small store (corrugated and news) , 
and one apartment block. Bins off-loaded from 
van by forklift at KRS handling site. 

- Mobile depots: trucks, carrying bins, dispatched 
to specific outlying communities in region. 
Recovery is 1.5-2 tons/week. Trucks park at each 
scheduled location for period of two hours, 
usually on Saturdays. This service viewed by 
KRS as a responsibility due to receipt of funds 
from Region, but yields a low return for effort. 

- Other sources of recyclables: Drop-off 

- Deliveries of newspaper and glass from sporadic 
drives held by charities, yields 20 tons/year 

- Deliveries of newspaper and glass from; general 
public during and after hours 

- Deliveries from post office; yield 6.5 tons 
shredded news and two tons excess flyers per 
month 

- Corrugated and glass collected by "recycling" 
group in nearby Princeton, B.C. (population 
1,3 00) shipped through KRS. 

Seasonal Variations : None noted, except for special daily 
pickup of corrugated from meat packing houses 
in summer only. 
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Costs : Except for capital equipment values, costs not 

allocated separately from other activities, i.e., 
processing, shipping to market, etc. Report in 
preparation by RCBC (Enertask Consultants) , on 
curbside pilot program, will compile hard data 
being gathered weekly. KRS aiming for "break- 
even" expanded curbside program by November, 197 9. 

Participation : Preliminary data on curbside pilot pro- 
gram. Participants defined as households which 
have set out any fraction two or more times over 
monitoring period of 10 weeks. Participation 
rate of 85%. (Enertask report expected to tabulate 
participation rates by various fractions.) 

Processing/Handling : 

For total annual 1978 throughput of 573 tons 
currugated, 362 tons newspaper, and 123 tons 
glass. 

Site : Current site (fourth site since 1972) is a munici- 
pally owned compound, valued at $5,000 rental 
value per year, rented to KRS for $l,000/year# 
Measures 13,089 sq. ft. with an open yard and 
parking, plus sheltered spaces for different 
functions as follows: 



KRS Handling Station 



Activity/Function 




Approx. Space 
(sq.ft.) 


newspaper storage 




i 2,352 


glass storage & processing 




Bm 


ledger storage & baling 




1,311 


paper sorting, storage, sbr 


adding. 




& baling 




1,388 


general storage 




1 1,023 


general baling 




4 34 


bale storage 




i 621 ! 


bottles & jars for resale 




1: 4 34 


office 




175 


yard & vehicle parking 




4,550 




Total 


13,089 



The site has a 12' wide loading gate and a 14' 

wide general access gate. As City plans to use 

compound again, a newly constructed site is in 
design stage. 

Equipment : (1978 acquisition costs follow items des- 
cribed) For processing: three balers ($3,000, 
$5,000, $8,000); a paper shredder with one ton/ 
hour capacity ($7,000); a glass crusher with 
600 bottles/hour capacity ($500). For handling; 
a forklift with two-ton capacity ($5,000); a 
pallet jack with one-ton capacity ($100); a 
heavy duty handcart ($40); banding equipment 
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($270) . Total processing and handling capital 
cost of $28,910. 



Method : 



- Corrugated: received in various forms (flat- 
tened loose, unflattened, small bales) . Small 
bales opened for contaminant removal and density 
improvement; whole boxes flattened. Once all 
boxes flattened, they are fed into one of two 
downstroke balers. Balers yield total of seven 
800-lb. bales per day. Bales moved to storage 
area before shipment in 20-22-ton loads. 

- Newspaper: received bundled, bagged or loose. 
Unbundled paper is bundled and stacked, or placed 
for storage in used windshield crates, recently 
replaced by stackable and more durable apple 
boxes. Newspaper not baled. 

- Ledger: first sorted for contamination, then 
shredded if confidential, or placed directly into 
pivot stroke baler. 

- Glass: half of throughput received from com- 
mercial sources, bottles generally clean and in 
original cases; other half from residential 
sources and more contaminated. Following conta- 
minant removal, glass crushed in glass crusher 
mounted on a 4 5-gallon drum. 

Note: Materials transferred internally in bins/crates 
by (2) manual and (1) mechanized trucks without 
use of conveyor belts, hoppers, or front-end 
loaders. 

Manhours : Seven staff assigned to processing/handling: 
two baler operators for corrugated, one ledger 
paper processor, one glass processor, two general 
material handlers and one yard/production foreman. 
No specific information on manhours other than 
implication that the two corrugated baler operators 
work to full capacity (seven 800-lb. bales/day 
from low throughput balers) and that glass pro- 
cessing is excessively time-consuming: conta- 
minant removal takes four to six hours/ton and 
crushing takes up to one and one-half hours/ton. 
Referrals from a legal offender program are 
usually assigned to glass processing. 

Costs : Except for capital equipment values, processing 
costs not allocated separately from other 
activities. 



Product Quality Description : 
purchasers. 

(4) Transportation : 



Apparently suitable to 



Mode, Equipment, Distance and Cost : Newspaper and 

corrugated shipped overseas in rented overseas 
container, in 20-22-ton loads at estimated ship- 
ping cost of $15-17/ton. Glass hauled in a 
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four- ton dump truck to glass plant, a one and 
one-half hour driving distance. Costs of $12 
for driver and $15 for gas, are shared with 
Princeton "recycling" group in a joint glass 
haul arrangement. (Capital truck cost of 
$3,5 00 paid by RCBC for member group glass 
hauling.) A five and one-half-ton load (excess 
truck capacity) is shipped for less than $30/ 
load. Information on ledger hauling not 
specified. 

{ 5 ) Marketing : 

Price : November 1978 fibre prices were $4 5-50/ton for 

newspaper, $70/ton for corrugated, and $90+/ton 
for ledger. Glass price for same period was 
$37/ton, up from $15/ton in 1975. 

Buyer : Orient overseas buyers for newspaper and cor- 
rugated, arranged for KRS by RCBC for member- 
ship donation of 10% of resulting reserves. 
Glass bought from KRS by Consumers Glass without 
RCBC "brokerage" role- 

End Use : Not specified for fibre; glass cullet recycled 
into new glass products. 

Contract Terms : None specified. Previous (1977) contract, 
for news sales to local cellulose insulation 
maker , broken by buyer. 

Alternative Markets : Not being investigated for glass. 
Local cellulosic insulation manufacturer being 
assessed by RCBC as market for KRS news. 

(6) Disposal of Residual ; In municipally owned landfill site 



SUMMARY COMMENT : 

The Kelowna Recycling Society operation is considered by some 
federal (Department of Energy, Mines and Resources) officials 
to be one of two significant source separation programs in 
Canada (the other being in Ontario, in East York, a Borough 
of Metropolitan Toronto) . 

While the KRS operation is beset by management problems and 
inefficiencies, it is notable for its comprehensive approach 
to waste management by handling both residential and commercial 
waste, by expanding from depot to residential curbside collection, 
by developing a relationship with local civic authorities over 
time, by linking with a wider network of at-source program 
operators, and by handling both fibres and glass. 

The evolution of KRS from a garage depot to its present pro- 
cessing facility suggests an increasing impact on local waste 
collection and disposal. Recovery in 1976 amounted to 327 
tons, climbing to 675 tons in 1977, and reached 1,058 tons in 
1978. Yet with an operating budget in 1978 of $104,480 (does 
not include capital amortization or rent) , and therefore with 
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an extrapolated cost of $99/ton to deliver its product, KRS 
is clearly "breaking even" by virtue of various subsidies 
(labour grants, free rent, disposal credits, provincial 
matching funds) . It is also apparent, though perhaps not 
from this description, that KRS has survived in the face of 
odds, because of the zeal of a single family, aided by local 
and provincial environmental groups. 

For specific innovations, the KRS example is instructive as 
a program which: 

- receives a diverted disposal credit 

- markets through a network {RCBC with 17 member groups) 

- hauls to market jointly with a neighbouring program 

- exploits commercial sources of recyclables 

- provides special set-out containers in its curbside pilot 
area 

- has a relatively large equipment pool 

- is considering closer integration with municipal refuse 
operations 

Contact Person : Marianne Viita (604) 763-0778 

Kelowna Recycling Depot 
415 Haynes Avenue 
Kelowna, British Columbia 

Reference ; 

Enertask Consultants. Community Based Recycling in British 
Columbia . Ottawa, 1979, (Prepared for Conservation & 
Renewable Energy Branch, Department of Energy, Mines and 
Resources) 

Note : After this appendix was completed, it was learned 
that the RCBC/Enertask Consultants report on the KRS 
curbside pilot program was no longer in preparation due to 
misplacement of data records. 
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APPENDIX 3 

Place ; Marblehead, Massachusetts 

Population; 23,000 

Residential Waste Generation : 

Approximately 8,000 tons per year in 1977/1978; 
average of 729.2 tons per month. 

SES : Affluent suburban coininunity within Boston 

Metropolitan Area. Median income of $12,600 
per year (1976) ; median education level of 
13.2 years. 

Refuse Collection S ystem: 

Prior to May 1977, four packer trucks employed 
for twice per week residential refuse 
collection carried out by municipal crews. 
In May 1977, refuse collection service cut 
back to once per week , and the packer fleet 
reduced to three. Cutback was made possible 
partly because of reduced refuse quantities 
diverted through source separation. 



Separate Collection System : 



Between 1972 and 1977, there was a once per 
month curbside collection of each of four 
materials, i.e., one week paper was collected, 
the next week cans, the third week clear glass, 
and the fourth week brown glass , An unstaf f ed 
drop-off point was also maintained at the 
former town landfill site. Beginning in 
January 1976, drop-off point retained, but 
curbside collection changed to weekly multi- 
material single-pass system in which all 
materials collected simultaneously in same 
compartmentalized truck. The new program, 
"Recycle Plus" is the focus of this appendix; 
no further reference is made to the original 
program and little reference is made to 
operational aspects of the drop-off program. 



Administrative Mode 



Municipal Board of Health Director administers 
operations. Test period from January 1976 to 
June 1978 involved administration of federal 
grant by EPA staff; program planning, monitoring, 
analysis and documentation by a consulting 
company; and operation of public awareness 
program by subcontractors to the principal 
consultant . 
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Method Description ; 

1. Start-up Animation Process 

Date Started ; January 1976 

Date Ended ; Still operating, but without federal subsidy 
for equipment and consulting services. 

Motivational Impetus : Federal EPA interest in testing 
feasibility of multi-material recovery through 
single-pass compartmentalized collection 
vehicle. Town, concerned about forced closure 
of incinerator (August 1975) and regional 
transfer/disposal cost of $18.95 (U.S., 1976) 
per ton, agreed to co-operate. 

Publicity : Intensive community awareness program carried 
out between July 1975 and May 197 6. Components 
included newspaper, TV and radio coverage; 
development and widespread employment of 
logotype; distribution of a community letter; 
design and erection of posters; intensive 
school campaign including teacher workshops, 
curriculum development, and flyers sent home 
with students; presentations at meetings and 
submissions to bulletins of community groups; 
motivational theme focused on cost savings. 
Over the nine-month period, promotional agent 
spent 540 person-hours and incurred $850 in 
material cost. 

Since summer of 1976, there has been little 
ongoing promotion because administrators feel 
that "everyone is educated." Source separation 
is mandatory but this by-law has never been 
enforced. 

Funding Sources ; Federal EPA demonstration grant 

($80,000) . 

2. Collection : 

Householder Preparation Requirements : 

All aspects of "Recycle Plus" geared to 
maximizing participation by elimination of 
previous infrequent collection intervals , 
confusing collection schedule, different- 
day collection of refuse and recyclables , 
and strict preparation requirements. 
Regarding latter, householders are asked 
to prepare materials in following manner; 
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i- 

I Paper: All flat paper acceptable , i . e. , newspapers, 

t magazines, junk mail, phone directories, 

envelopes, paper bags, etc. Paper may be 

set out tied or in paper bag. 

Glass: Clear glass must be segregated from brown, 
green and other tinted glass. Neither 
washing nor metal/plastic/paper contaminant 
removal is necessary. Glass may be set out 
in a sturdy cardboard box, an old waste 
basket or any other durable container which 
is left behind by collectors for reuse. 

Metal: Metal cans and aluminum, i.e., trays, foil, 
are acceptable. Neither washing, nor 
flattening, nor label removal, nor "tin" - 
aluminum separation is necessary. Metal 
may be placed in either or both glass set- 
out container (s) ; that is, glass and metal 
are co-mingled during storage, set-out, and 
collection. 

Other Requirements : Suggestion to label glass-metal 

set-out containers for easier identification 
by collectors (when refuse and vegetables 
were collected on same day) . Plastic bags 
proscribed for any material set-outs, paper 
bags proscribed for glass-metal set-outs. 
Warning that improper sorting and/or improper 
packaging will result in non-collection. 

Note: After one year of program operation, consultants 
recommended: 

1) washing of cans/glass to reduce odour and 
attractiveness of set-outs to animals; 

2) tying of bagged paper in bad weather to 
eliminate litter. Consultants point out 
minor collection problem in winter when 
paper and plastic containers freeze to 
ground; also, that paper bags as glass- 
metal set-out containers may be preferable 
to rigid containers because bags can be 
thrown into paper compartment on truck 
rather than being returned to curbside. 

Equipment and Manning s 

Two compartmentalized trucks, each with 18.8 
cu. yd. capacity and partitioned into three 
sections for paper/clear glass-metal/coloured 
glass-metal, loaded by (partitioned) hydraulically 
operated buckets at rear of truck. (See section 7 
for Rendispose prototype details, modifications 
and recommendations). 
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Two three-person crews (one driver and two 
collectors per crew) employed because of 
sensitive labour situation, but two-person 
crews considered preferable. (Smaller crews 
could complete collection in available hours 
and would reduce labour cost.) 

- Over an eleven-month data collection period 

(January to November 197 6) each crew collected 
an average of 4.1 tons per day during 3.1 hours 
per day of collection. Compartmentalized truck 
crew productivity was calculated to be 1.3 
tons per collection hour per crew. (Collection 
productivity for two-person crews was found to 
be almost as high as for three-person crews.) 

Method: Collectors dismount riding position (on bucket 
loader) , collect materials from both curbsides 
and deposit materials into appropriate section 
of loading buckets. Bucket hydraulics controlled 
by collectors who visually determine bucket 
unloading position and angle. Loading time 
averages 30 seconds per bucket dumped and truck 
holds 15 - 30 buckets per load. Collectors return 
empty rigid glass-metal set-out containers to 
curbside and remount riding position. Full 
truck travels to off-load site where materials 
ejected by hydraulic tipping body; three material 
compartments emptied separately . 

Volumes : Average monthly tonnages for 1977 were 76.6 toUS 
of paper and 71.0 tons of glass/cans through 
curbside collection, and 20.4 tons paper and 12.4 
tons glass/cans through drop-off collection for 
total of 97.0 tons paper and 83.4 tons glass 
glass/cans per month. This combined paper/glass/ 
cans total of 180.4 per month amounted to 25% 
of total residential waste (15.7 pounds per 
capita per month) . 



Schedule : 



Weekly collection frequency chosen and maintained 
to maximize participation, despite fact that weekly 
service increases program cost. (Cost increase 
results from need to service more homes per week, 
small quantity of materials per stop per week-- 
13 pounds per home, and non-participation of some 
residents.) Consultants point out that fortnightly 
collection might be more cost effective, but that 
participation would decline somewhat due to longer 
storage interval, confusion over collection schedule, 
and inconvenience. 



^ 
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- Same day collection of refuse and recyclables 
originally chosen to make recycling collection 
day more convenient and easily remembered for 
householders. Over test period, the major 
problem with this parameter was the difficulty 
experienced by monitors and collectors in 
distinguishing recyclable set-outs from refuse. 
It was also suspected that recyclables set out 
with refuse lacked the visibility to induce non- 
participants to source separate. 

When refuse collection was cut back (May 1977) 
to one day per week, the recyclables collection 
was moved to the former refuse collection day; 
therefore, the system was changed to different 
day collection of refuse and recyclables, and is 
recommended by consultants for reasons of more 
efficient collection and ability of visible set- 
outs to advertise program. 

Haul Distance : Slightly over 60 homes serviced per day 
per truck but number of routes and route miles 
not specified. Forty-five minute off-route 
travel time to materials buyer in Salem, 
Massachusetts; round-trip made once or twice 
per day depending on routes which vary in 
quantities collected. 

Seasonal Variations : None noted in text of consulting 

report, but 1977 data tables indicate both higher 
recyclables recovery and refuse generation in 
May/June compared to other months; likely due 
to spring cleaning, interruption of collection 
schedules due to winter storms and summer-time 
absenteeism. 

Costs: (Collection only, no administration or promotion 
costs allocated.) 

- September 197 6 purchase price of approximately 
$21,000 per collection vehicle, estimated to give 
seven years of service. 

- Labour cost of $262 (U.S., 1976) per collection 
day for two three-person crews (wages, fringe 
benefits and associated direct costs on full 
cost basis) . 

- Collection vehicle cost of $42 (U.S., 1976) per 
collection day for two compartmentalized trucks 
(depreciation, maintenance and fuel costs, on 
full cost basis) . 
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- Drop-off collection bin rental cost of $195. 
(U.S., 1976) for three bins and bin hauling 
cost of $55 per haul to Salem. 

Above costs allocated on full cost basis, but 
actual costs are less because three men 
transferred from refuse to recycling collection 
and no additional men employed. In 1976, full 
cost averaged $6,696.83 (U.S.) per month and 
actual cost averaged $3,989.83 (U.S.) per month. 

For 1977, full and actual costs averaged 
$7,532.00 and $4,185.20 per month respectively. 
(Wages rose, but one refuse packer eliminated 
and daily packer cost saving of $131 per packer 
credited to actual cost of source separation.) 
As 180.4 tons of material collected per month 
in 1977, actual cost amounted to $23.20 per 
ton. When revenues and disposal credits are 
calculated for Marblehead's program, net 
savings on an actual cost basis amounted to 
$1,231.40 per month or $7.37 per ton recovered 
in 1977. 

Participation: Weekly participation rate of 60-65% 

(estimated from samples monitored on three 
days in 1976) , up from 20% under original 
program, also mandatory. Results from a 
1976 attitudinal survey showed a 90% claimed 
cumulative participation rate. By material 
set out and set-out type, 1976 monitorings 
showed a 30% cans/glass-only set-out rate, 
a 21% paper-only set-out rate and a 49% cans/ 
glass/paper set-out rate (percentages based 
on number of participating homes counted) . 
High combined material set-out rate (49%) 
thought to be a function of program duration. 

Processing : (Site, Equipment, Method, Manhours , Cost, 
Product Quality Description) 

No in-program processing is carried out. 
Curbside collection vehicles deliver materials 
directly from route to "intermediate processor," 
Matcon Inc. (formerly called Recor, Inc.) and 
to adjacent paperstock dealer in Salem, 
Massachusetts. Drop-off collection bin is 
bulk-lifted to same buyer sites. 
Marblehead does not require a process/ 
handling site or equipment and does not incur 
process costs. 
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The Matcon site and operation is described in 
Section 10. At the Matcon warehouse co-mingled 
glass/cans, off-loaded onto the ground from 
the Marblehead vehicles, are placed into a 
* hopper by a front-end loader. Materials 

travel along a conveyor line for hand - picking 
of aluminum and large contaminants, and for 
mechanical separation (magnetic) of ferrous 
metal from glass^ removal of small glass 
contaminants (vibrating screen filters, caps 
and neck rings), and glass crushing. Metal 
cans are flattened under the wheels of the 
front-end loader. Written documentation 
(1976) of the Matcon operation does not 
reflect reality (1978) . Personal contact 
with the operations manager indicates sub- 
stantial technical and financial problems. 
The site is run-down, processing is carried out 
two to three days per week by two full-time 
and several other part-time workers, and cost 
per ton averages $30 (U.S. ,1978). While 
material quality is apparently suitable 
for buyers of clear glass and metal,, 
Matcon 's coloured glass was unmarketable 
i in 197 8, not for reasons of low product 
quality but because of low demand. 

4. Transportation ; (Mode, Equipment, Distance to Market, 

Cost per Ton, Man-hours) 

fc. For Marblehead: As noted previously, materials 
hauled to Matcon by collection vehicles and by 
commercial bulk lift of drop-off bin. Trip is 
a five-mile distance which requires about 20 
minutes of travel time and a total trip time of 
4 5 minutes for curbside collection vehicles. 
Man-hours for commercial bulk lift of drop-off 
bins are not incurred by Marblehead, but the 
1977 lift charges averaged $350 per month. 
(As lift fees include allocations for commercial 
and residential corrugated cardboard hauling, 
cost per ton for 32.8 tons per month residential 
cans/glass/paper cannot be deduced from available 
printed data.) Man-hours for transportation of 
curbside vehicles to buyer site averaged 1.5 hours 
per day per crew in 1977 (total of nine man-hours 
per day for two crews of three persons each) . 
As 1977 total daily collection cost (vehicle and 
labour) was $304 per day and as haul to market 
consumed 29% of working day, haul cost may be 
roughly deduced as $88 per day or $21,46 per ton 
on a full cost basis. 



I 
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B. For Matcon: Materials hauled by truck and rail to 
various markets in New England and as distant as 
Indiana and New Jersey. No man-hours incurred for 
in-house transportation because all shipping done 
by coimnercial haulers at rates which amount to 
$18 to $24 (U.S.; 1978) per ton. 

Marketing : (Price, Buyer, End-use, Contract Terms, 
Alternative Markets) 

A. For Marblehead: Under contract to Recor/Matcon 
since 1975 and under contract to a paperstock 
dealer since Recor stopped buyer paper, Marblehead 
was selling glass, cans and paper for $10, $10 and 
$8 per ton respectively in 1978 (floor prices as 
specified in current contracts) . Price fluctuations 
have affected the program economics of the Marble- 
head program. For example, while material quanti- 
ties increased slightly from 1976 to 1977 (from 
2,121 up to 2,168 tons per year), revenues dropped 
by $10,000 (from $35,595 down to $25,540) per year. 
Under contract, Recor can refuse or pay less revenue 
for heavily contaminated loads. While Marblehead 

is assumed to have alternative paper markets, the 
collection of co-mingled cans/glass limits choice 
of markets for these materials. Two other "inter- 
mediate processors" exist in New England, but neither 
is in close proximity to Marblehead. The glass 
container manufacturer in Dayville, Connecticut 
does not consistently buy unprocessed (kiln-ready) 
post-consumer waste glass and the nearest de- 
tinning plant for ferrous metal is located in 
New Jersey; consequently, changing buyers would 
involve large-scale changes in the Marblehead 
system, i.e., in-program processing (sorting and 
up-grading) or revised householder material prepara- 
tion requirements with appropriate collection 
vehicle design changes. 

B. For Matcon: Information limited. Matcon estimated 
to be receiving $30 to $35 (U.S., 1978) or less per 
ton for colour separated glass, $20 per ton for 
ferrous metal and close to $500 per ton for 
aluminum. Buyers are two glass container manufac- 
turers, a de-tinning industry and various aluminum 
smelters. Since acquistion, processing and hauling 
costs are estimated to be in the $60 per ton range, 
it appears that Matcon is not covering costs with 
revenues. Information about contracts with buyers 

not specified. Matcon vigourously explores alternative 
markets but has marketing problems especially with 
glass. For example, Matcon cannot currently sell 
green glass and revenues for brown glass are low due 
to the flooding of the amber market as a result of 
returnable beverage container legislation in the 
State of Maine. (Non-ref illable beer bottles are 
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returnable in Maine and in 197 8 were filling the 
demand for amber glass at the Glass Container 
Corporation's Dayville, Connecticut plant, 
according to Matcon.) The Matcon operation was 
started in 1974, when tin cans were coiraaanding 
a revenue of $100 per ton, five times the revenue 
of $20 per ton received by Matcon in 1978. End 
uses not specified, but assumed to be glass 
containers, steel and aluminixm metal products, and 
a variety of paper products manufactured by final 
buyers of paper via the paperstock dealer. 

Disposal of Residual : According to most recent 
information (for 197 8) , the Board of Health 
Director estimates annual refuse generation at 
8,000 tons of which 2,000 tons or 25% is diverted 
through source separation. The 6,00 0-ton residual 
is transferred to land disposal at a disposal cost ■ 
of $18.95 per ton (increasing to $19.05 per ton 
in 1979) . As the transfer-landfill function 
is performed by a private company on a per ton 
fee basis, diverted disposal results in direct 
savings to Marblehead, i.e., 2,000 tons diverted 
X $18.95 per ton = $37,900 saved/ and attributable 
to source separation in 1977. Disposal cost saving 
is a powerful incentive to continue the source 
separation program even when revenues are low and 
collection costs are relatively high. It is the 
diverted disposal credit, coupled with revenue, 
which makes the Marblehead program so economically 
attractive on an actual cost basis. 



Summary Comment : The Marblehead program is considered to 
be the most significant source separation program 
in the United States , although more recent programs 
on the U.S. west coast are emerging as significant. 
The success of the Marblehead program can be 
attributable to several key factors : 

- The existence of an intermediate processor 
which upgrades and markets recovered materials/ 
and eliminates the need for in-program processing. 

- The employment of (and capital subsidy for) 
compartmentalized vehicles which allow 
simultaneous collection of several recyclable 
materials. 

- High socio-economic status which is thought to 
be the cause, along with program duration, of 
high participation. 
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- Heavy refuse disposal costs which can be directly 
credited to source separation when tonnages are 
diverted. 

The Marblehead test program has made two notable 
contributions to the state of the art, by providing 
for the design, testing and evaluation of an efficient 
collection vehicle, and by financing excellent docu- 
mentation of program operation and economics. 



Contact Persons 



Ray Reed, Director of Public Health, Abbot Hall, 
Marblehead, Massachusetts, (617) 631-0212 

Bob Clement, Plant Manager, Matcon Inc., 
53 Jefferson Ave., Salem, Massachusetts, 
(617) 631-2083 

(Mr. Reed appears to be willing to deal with 
enquiries even though subsidy period has ended 
and information requests are a burden due to 
quantity; Mr. Clement, as a business person, 
is less available, unless inquirers are 
interested in purchasing Matcon 's expertise.) 



References 



Resource Planning Associates, Inc. and the 
Environmental Protection Agency reports listed 
in bibliography. (Readers may also be interested 
in the final RPA report on Waste Composition 
Analysis for Marblehead and Somerville. Only 
the first interim report was employed and 
referred in this Waste Management Advisory 
Board research.) 
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APPENDIX 4 



Location : Nottingham, New Hampshire. 

Population : 1,200 year-round residents (1976 data), but 
population doubles in suininer; inid-1978 data 
indicates population of 2,000. 

Waste Generation : Not specified. Estimated at 263 tons in 
1976 (extrapolated) . Includes residential, insti- 
tutional and commercial refuse. 

Refuse Collection System ; All refuse and recyclables 

delivered to "recycling plant" by residents and 
private refuse collector. No municiple refuse 
collection vehicle service. Refuse and recyclables 
collection integrated into one waste management 
system. 

Separate Collection System : As above, collection by drop-off. 

Administrative Mode : Town, governed by a "Board of Select- 
men," established "Solid Waste Disposal Committee" 
in March 197 2 in order to study alternatives to 
old dump. A member of this committee serves as 
plant administrator on a voluntary basis. While 
early marketing was performed by a non-profit 
environmental organization (Recycling & Conserva- 
tion Inc. of Kittery, Maine-R&C) , town assumed 
marketing responsibility in June 1977. 

Method Description : 

(1) Startup Animation Process : 

Date Started : January, 1974. 

Date Ended ; Still Operating. 

Motivational Impetus : Small town dumps scheduled for 
closing in July, 197 5 under federal law. Town 
Board of Selectmen established a Solid Waste 
Disposal Committee in March 1972 in order to study 
disposal alternatives. Local sanitary landfill 
was not environmentally possible and regional 
landfill was not financially attractive; there- 
fore, recovery of recyclables/incineration of 
residue was investigated. Study led to contact 
with State University Cooperative Extension 
Service's Environmental Specialist, R&C ' s president 
and incinerator manufacturer's agent--all of whom 
helped Committee to draw up proposal for "recycling"/ 
incineration system. Proposal and request for 
funding submitted to EPA in late 1972 but funding 
turned down. Second proposal drawn up for joint 
funding by R&C and town. Proposal explained in 
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pamphlet mailed to all households and promoted 
by a newly formed "Volunteers for Recycling" group. 
At town meeting in April 1973, citizens voted to 
appropriate town funds, to accept grant from R&C , 
and to pass a mandatory source separation ordinance. 

Publicity : In addition to promotion prior to the town vote, 
publicity continued through 197 6 as follows: 

- August 1973--mailing announced groundbreaking; 

- September 1973 — mailing announced October meet- 
ing at which separation procedures explained 
and special storage containers provided (by R&C) 
to householders that wanted them; 

- November 197 3 — house-to-house canvass by Volunteers 
for Recycling with container samples in order to 
determine number and types of containers desired; 

- December 197 3 — mailing announced January start-up 
date and plant open house; 

<^ March 1974 ) . ^ . ^ ^ 

June 1974 ) "i^^li^gs reported progress 

Mav 197 5 1 ^^'^ phone numbers for 

August 1976) enquiries. 

Note: Neither broadcast and press media, nor 

school campaigns were used as promotional 
strategies because of size and geography 
of community. Mail, meetings and community 
groups were appropriate strategies. 

Funding Sources: As above, capital funding by town and R&C , 
and special containers by R&C. Operating labour 
and transport of materials to market, by town. 
Discount on original incinerator because manu- 
facturer realized publicity value. Grant from 
State of New Hampshire. 

(2) Collection : 

Householder Preparation Requirements : All residents 

(and other waste generators) required by law to 
separate into four categories: newspaper, cans 
and other light metal items, glass, and "all 
other." Glass must be free of metal caps and 
neck rings. Customers of the private refuse 
collector must comply with source separation 
ordinance because collector must deliver refuse 
in separated form. Ten dollar fine for mixed 
waste deliveries never enforced. While separa- 
tion requirements aid material recovery, their 
main purpose is to improve the technical and 
financial efficiency of the refuse incinerator 
from which non-combustible materials should be 
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diverted. Refuse sample data from 1976/1977 
indicated a 95% mandatory separation compliance 
rate for all materials combined; however refuse 
samples contained (by weight) an average of 3% 
glass, 15% newspaper, and 7% cans, for compliance 
rates of 97%, 95%, and 93% respectively. (See 
Section 14 for details about the special storage 
container which was provided to residents and 
has three compartments for glass, cans and refuse.) 

Equipment and Manning ; Collection activity consists of 
receiving delivered materials. Delivered by 
residents, newspapers and cans/glass are placed 
on two wooden tables located inside two windows 
in the recyclables receiving room, and refuse is 
placed into several plastic carts located in the 
incinerator receiving room. The private hauler's 
(packer truck) refuse loads are ejected onto the 
floor of the latter section, and his 45-gallon 
drums, which contain recyclables, are off-loaded 
at the loading dock normally used for outgoing 
materials. 

Collection equipment consists of two tables and 
several carts. There is no manning of this collec- 
tion activity per se, although attendants are on 
hand performing processing activities. Collection 
(delivery) takes place only during specified hours 
of operation. Two part-time paid workers staff 
the plant, but there is no separate person-hour 
allocation for collection. 

Method: As above, residents place materials through two 

windows onto two tables and place refuse into carts, 
while packer drums are off-loaded onto loading 
dock and refuse is ejected onto floor. 

Volumes: Following quantities collected in 1976: 70.9 
tons glass, 15.9 tons cans, 14.8 tons newspaper, 
4.9 tons scrap metal, 0.6 ton aluminum, and 155.9 tons 
refuse. (Scrap metal not included in separation 
ordinance because large appliances, etc. were 
always kept separate from normal refuse.) As 
waste stream totals 2 63 tons, the 107.1 tons 
recovered forms 4 0.7% of waste stream. The 178.5 
per capita recyclables recovery level (based on 
1,200 permanent residents) appears low, likely due 
to a high rate of domestic disposal. 

Schedules : Deliveries restricted to two days per week 
(Saturday and Sunday) year round, and part of 
Thursday in summer weeks when population doubles. 

Haul Distance : No information specified about distance 
travelled by residents or route miles of private 
hauler . 
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Seasonal Variations : None specified, other than need 
for increased hours of operation in summer due 
to influx of part-time summer residents. 

Costs: None allocated specifically for collection. 

Participation : Attitudinal survey carried out in 1974, 
six months after operations startup. Of randomly 
sampled year-round residents, 14% had not parti- 
cipated, 9% took household wastes to other local 
dumps because of their opposition to source 
separation, and 3% reported increased disposal 
at home. (Unfortunately, the percent participa- 
tion cannot be deduced from data, but it can be 
assumed that participation did not exceed 8 6%.) 
Ordinance compliance rates from 1977 research 
(reported above) indicated a 95% (average) absence 
of recyclables in refuse delivered by participants. 

(3) Processing : 

Site: Plant is a 30'x60' wooden structure which houses 
a small office, a recyclable materials receiving 
and processing area, a newspaper storage area, and 
a refuse receiving and holding area. Processed 
glass and metal are stored in an attached sheltered 
(but unenclosed) area. The refuse incinerator 
itself is outside of the building but its feeder 
hopper is indoors. There is unsheltered, outside 
storage of rubber tires, large scrap metal items, 
and incinerator ash. On the opposite side of the 
access road, there is a small shed (5'x7') for 
reusable items, free to patrons. The reuse shed 
has been established to allow safer "dump picking." 
Wood, brush, and ash are landfilled beyond a treed 
barrier. Residents are able to scavenge wood from 
the dump site. Since original construction, the 
only change made in the plant site was the expansion 
(from 10' wide to 20' wide) and roofing of an 
outside concrete slab — the loading dock and storage 
area for full glass and can bins. These changes 
allowed more space for maneuvering the forklift 
and prevented wooden storage bins from freezing 
to the concrete slab during winter snows. 

Equipment : 

- For warehousing: used battery-powered forklift (plus 

battery charger and batteries) with 3,000-pound 
capacity, carts for refuse storage, wooden bins 
on castors for unprocessed glass/cans storage, 
and wooden bins (made from pallets) for processed 
glass/cans storage and shipping. 

- For recyclables processing: glass crusher, can crusher, 

magnetic separator/conveyor, paper baling frame, 
and paper baling tools/straps. 
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%. - For incineration: pyrolytic incinerator, oil tanks, 

^ and ash conveyor. (Original excess air incinera- 

^ tor inefficient because it used too much oil and 

if ' burned too little refuse per hour, therefore 

L. replaced by pyrolytic incinerator in 1975- Second 

;."_ incinerator uses oil only to control stack emissions 

^, and to ignite initial charge for each burning period.) 

Method : 

- Newspaper: Received at window from residents and fork- 

lifted from packer unloading dock, newspaper is 
hand baled in a specially designed baling frame. 
To bale, attendants first place a wooden pallet 
in the bottom of the steel frame, then place six 
strands of 3/4" steel strapping across the pallet, 
hook the straps to steel pipes which form the sides 
of the frame, and then cover the bottom with a 
sheet of cardboard. Attendants pile newspaper in 
the prepared frame in nine stacks, to a 54-inch 
height which approximates 1,500 pounds--a mill-size 
bale. Next a sheet of cardboard is placed on top 
of the stacked paper, and a manual strapping tool 
is employed to tighten the straps. Finished bales, 
baled at a rate of one per 7-10 days, are forklifted 
to the newspaper bale storage area. 

- Glass: Received at window from residents and forklifted 

from packer unloading dock, glass is freed of any 
metal contaminants left on by householders, and is 
colour sorted by attendants into three bins. Glass 
is mechanically crushed in a one-horsepower crusher 
mounted on a metal track over shipping bins . To 
crush, attendants forklift full sorting bins to an 
upper level above the crusher. Glass passes 
through a hinged opening in the sorting bin, pours 
through the crusher, and falls into a shipping 
bin at floor level. Contents of two or three sort- 
ing bins (600 pounds each) are crushed per week. 
Full shipping bins (pallet boxes), weighing 2,300 
pounds each on average, are forklifted to the glass 
storage area. 

I ' - Cans and Other Light Metal: Received at window from 

' residents and forklifted from packer unloading dock, 

\ cans are emptied onto the conveyor belt of a 

magnetic separator which drops ferrous (tin, bi- 
i[. metal, steel) cans into one bin, and more valuable 

all-aluminum cans and foil into another bin. 
J During magnetic separation, attendants remove wire, 

! aerosol cans and other objects which cannot be 

!, put into the can crusher. To crush, attendants 

I' dump can bin contents into a hopper-fed can flattener, 

after which cans fall into shipping bin. Full 
[ shipping bins are forklifted to the cans storage 

{ area. 
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Refuse : The incinerator feed hopper, built into the 

floor of the incinerator receiving area, is filled 
by attendants. Cart-loads of refuse delivered by 
residents are tipped into the hopper, and refuse, 
ejected onto the floor by the packer, is shoveled 
into the hopper. A hydraulic ram pushes refuse 
through a hydraulically operated charging door 
into the pyrolytic (starved oxygen) incinerator. 
Incinerator ash is manually raked out through a 
door onto a conveyor, and moves into a holding 
bay which is emptied of ash periodically by a 
town front-end loader, brought in to transfer ash 
to the nearby former dump site. 

Man-hours : Hours of site operation amount to 32 person- 
hours per week in winter and 4 person-hours per 
week in summer. While program documentation does 
not specify minimum or optimum operating time, 
over-staffing is pointed out. Labour safety 
legislation requires that two workers be on duty 
during equipment operation, and convenience of 
residents requires that the plant be open at least 
two days per week year-round and on a third day 
during summer. (Average weekly plant throughput 
is only 5.1 tons per week.) 

Cost : 

- Capital Costs: (1976 U.S. market prices, fully alloca- 

ted, exclusive of discounts and grants to 
Nottingham) 

a) Site preparation and construction (1973) , plus 
dock extension (1975) and dock roof (1976), 
cost $26,000, 

b) Equipment items listed above for warehousing, 
processing, and incineration, cost $47,500. 

- Annual Operating Costs: (1976) 

a) labour - $5,320 

b) fuel oil - $0 (1975 inventory sufficient for 
1976) 

c) electricity - $493 

d) all other non-capital - $1,246 

Gross operating cost of $7,059 in 1976, down from 
$9,013 in 1975, and $14,835 in 1974. Net opera- 
ting cost of $4,221 (after revenues credited), 
down from $6,406 in 1975, and $12,728 in 1974. 
With a 1976 throughput of 263 tons, 1976 gross 
operating cost was $26.84 per ton, and net 
operating cost was $16.05 per ton. Reduced opera- 
ting cost mainly due to change to more efficient 
pyrolytic incinerator which uses less oil than 
previous incinerator. 
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(Note that documentation does not show the $73,500 
capital cost amortized. Nottingham incurred no 
actual debt due to receipt of grants, discounts, 
and revenue-charging funds for startup.) 



j.' Product Quality Description : Apparently suitable to 

buyers. 

r 
\ 

r . (4) Transportation : (Mode, Equipment, Distance to Market, 

*■' Manhours and Cost per Ton to Ship) 

Recyclable materials shipped by flat bed stake 
truck, purchased second-hand in 1973 for $2,800. 
Weight and volume capacity cannot be confidently 
deduced from available data but it appears that 
truck has at least a 9-ton capacity. Although the 
truck's capital cost is allocated to the plant 
budget, its operating cost and manpower cost do 
not explicitly appear in plant allocations; that 
is, it is not known whether "labour" and "all 
other" costs listed above under "Annual Operating 
Costs," include driver wages, fuel, and maintenance 
for transport of materials to market. Information 
on manhours, and shipping cost per ton not specified, 
Market hauls are made to points in New Hampshire, 
Massachusetts, and Connecticut. 

(5) Marketing : 

Price : Between 1974 and 1977 prices have fluctuated. 

Spring 1977 prices were approximately $33/ton for 
newspaper, the material with the widest price 
fluctuation; $32/ton for glass, which rose steadily 
in price; $8/ton for ferrous cans, a commodity which 
almost steadily declined in value; $300/ton for 
aluminum, for which the price remained constant 
since 1973; and $23/ton for scrap metal, which 
yielded only slightly less in 1974, 

Buyer and End Use : Glass sold to a glass container manu- 
■I facturer in Connecticut; paper usually sold to a 

paperboard mill in Massachusetts but sometimes to 
= an insulation manufacturer in New Hampshire; ferrous 

cans sold to an intermediate processor and a scrap 
• dealer, both in Massachusetts for ultimate use as 
I tin/steel after detinning; aluminum sold to an 

i aluminum manufacturer (which operates a depot at 

a nearby shopping mall) and to a scrap dealer; and 
' scrap iron sold to two scrap dealers for ultimate 

use as steel. Altogether, four scrap dealers 

listed as buyers of Nottingham metals) . Markets 

for rubber tires not specified. 

^ _ Contract Terms : Not specified. 

Alternative Markets : 1976 documentation indicated explora- 
tion of another glass market, a container manufac- 
turer in Massachusetts. No other mentions of active 
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marketing. Mixed paper and corrugated were 
initially accepted and shredded (but not baled) 
at the town plant, but were dropped due to 
unstable prices and heavy shipping cost. 

(6) Disposal of Residual : Incineration system described 
above. Large organic objects landfilled along 
with incinerator ash. It is notable that alterna-^ 
tives compare unfavourably with the recovery/ 
incineration system which had a net operating cost 
of $4,221 in 1976. Estimates (1972) costed local 
sanitary landfill at $17,740 annually if a site 
could be found, and Nottingham's share of regional 
sanitary landfill at $15,530 annually if a site 
had been established. Incineration without 
recovery of non-combustibles (glass, cans, scrap 
metal) , would have entailed a more expensive in- 
cinerator, more incinerator maintenance, a greater 
landfill burden, and loss of materials revenues, 
even though capital cost for recovery component 
($15,000 U.S. 1976) would not have been incurred. 

Summary Comment ; 

The Nottingham prototype is itself significant as 
a comprehensive waste management approach, in which 
multi-material recovery is integrated with dis- 
posal of residual. More significant is the fact 
that over twenty other communities in New England 
have advanced the state of the art by adapting 
the concept to local and regional circumstances. 

The Nottingham program is based on maximum material 
marketability which requires a maximum effort. 
Consequently, in-program labour and equipment 
(underutilized) are employed for monitoring con- 
taminants on materials delivered, glass colour 
separation, ferrous-aluminum can separation, 
material volume reduction, and transport to market. 
Among second generation programs , the tendency is 
toward minimum effort, which sacrifices material 
marketability. Consequently householder contami- 
nant removal standards are relaxed, attendants 
perform less processing, and in most cases 
materials are sold to dealers who pickup and 
process materials for resale. These dealer arran- 
gements cut in-program costs, but limit market 
versatility and price received. In simplifying 
material volume reduction, other towns ship glass 
in roll-off containers, use "rough handling" 
techniques for glass, and flatten cans under the 
wheels of vehicles. 

Most significant are the several regional systems 
based on the Nottingham prototype. Although 
patrons and commerical haulers must deliver to a 
more distant and central collection site, advan- 
tages include: better utilization of equipment 
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and labour due to avoidance of excess capacity 
and duplication at small local plants; economies 
of scale in processing activities; employment 
of more efficient bulk loading and container 
systems which are justifiable with larger through- 
put; and increased bargaining power from centra- 
lized marketing. 

Analysts of the Nottingham prototype point out 
that many considerations are involved in establish- 
ing Nottingham- type programs appropriate to local 
circumstances. New program designers are urged 
to carefully analyze markets (which will deter- 
mine all system features), waste stream quantity 
and composition, equipment and labour require- 
ments, costs, and disposal diversion priorities. 
The crucial trade-off is effort/cost vs. market- 
ability. Other trade-offs include capital vs. 
labour intensivity (i.e., mechanical baling may 
save labour time but underutilize capital, whereas 
hand baling may be appropriate if labour is surplus 
and if newspaper is the only fibre handled), and more 
effective mandatory separation vs. more politically 
acceptable voluntary participation (either requires 
rigorous public education) . 



Contact Persons : 



Selectman Elizabeth Kotler, Nottingham, New 
Hampshire, (603) 679-8064 (information on day-to- 
day plant operation) . 

Richard Tichenor, Recycling & Conservation Inc., 
Box 276, Kittery, Maine, 03904, (207) 439-1755/ 
0279 (written documentation and referrals to 
second generation programs) . 



References : 



Several publications by Tichenor are listed in 
the bibliography. 
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APPENDIX 5 



Name of Program : Seattle Pilot Program: SORT (Separate Our 

Recyclables from Trash) and Variable Rate Can Study- 
a pair of programs testing the economics of source 
separate curbside collection, and the impact of 
monetary disincentives on household waste generation 
and on participation in source separation. 

Location : Seattle, Washington. 

Population & Number of Households : Total of 14,5 08 households 
on 30 refuse collection beats involved in programs, 
but only 9,903 households on 20 beats receive source 
separate pickup service. 

Waste Generation : Based on control areas (non-pilot program 

areas), average of 46.25 lbs. per household per week. 

SES : ■ Pilot beats chosen to reflect SES range in Seattle 
in order to test effect of SES on participation in 
source separation. 

Refuse Collection System : Homeowners pay mandatory $5.2 0/ 

month fee to City for once per week backyard refuse 
collection, carried out by two commercial refuse 
haulers under seven year contracts to City. 

Separate Collection System : Multi-materials, single pass, 

monthly curbside service employing modified pickup 
truck plus trailer, for collection from 20 garbage 
beats. 

Administrative Mode ; Sponsored by City of Seattle Solid 

Waste Utility. Source separate operating system 
responsibilities contracted to private company, 
Seattle Recycling Inc. (SRI) . Consulting company, 
SCS Engineers Inc., retained by Utility to design 
system, and to evaluate program progress at six 
reporting intervals. 

Method Description : 

(1) Startup Animation Process : 

Date Started : April, 1978. 

Date Ended : Still operating. Sixteen-month pilot 
scheduled to end in October, 1979. 

Motivational Impetus : Combination of complaints about 
refuse collection cost, disposal problem, and 
familiarity with source separation as an alternative. 

- Citizen group delegation visited Seattle City Council 
in 1977. Protested fact that those with little refuse 
(due to reduction, composting, and use of local buy- 
back depot centres) had to pay flat rate refuse fee 
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to City, therefore subsidizing waste producing neigh- 
bours . 

- City faced critical disposal site shortage. 

- Local availability of buy-back centres for paper, 
glass and cans (operated by SRI) . 

Subsequent discussions resulted in design of two pilot 
programs involving three research groups : 

1) "Variable Can Rate Study" (VR) participants pay for 
refuse collection according to number of garbage 
cans set out weekly: 

■ ■•• .. $5.20 - 2 to 4 cans 
$4.00 - 1 can 
$1.00 - no cans (residents who deliver refuse 

to transfer station are not charged 

an access fee) 

2) "SORT" participants receive free curbside collection 
of recyclables, but are subdivided into two research 

' • groups : 

a) those who pay flat rate of $5.20 for refuse 
collection; 

b) those who pay variable can rate ($5.20, 
$4.00, $1.00) . 

Therefore, the three research groups are: 

- variable can rate plus source separation (4,777 homes); 

- flat can rate plus source separation (5,126 homes); 

- variable can rate only, no source separation (4,605 
homes) . 

Publicity : First nine months of public information 

campaign carried out by a combination of SRI staff. 
City personnel, two consulting companies and the League 
of Women Voters (local chapter of a national public 
interest group) . 

- SORT publicity activities included: three newsletter/ 
calendar mailings, radio and TV (public service ads 
and news coverage) , newspaper articles (City-wide 

and local), community meetings, phoning (two phases, 
first to introduce program and invite participation, 
second to follow-up on those who said they would 
participate in SORT but did not do so), bus signs, 
and displays at fairs. (Special bags, a form of 
publicity--see below.) 

- Variable Rate "publicity" consisted of mailings to 
homeowners in test areas. Enclosed with explanatory 
material was a response card which had to be filled 
in indicating preferred number of refuse cans to be 
used. City canvassers applied colour coded stickers 
to 1-can users so that refuse collectors would collect 
only one can from those homes. Another colour coded 
sticker was later, but more gradually, applied to 
2/3/4-can users by canvassers. 
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- Full information on publicity costs not available 
until final report. Promotional costs related to VR 
study not yet identified. Promotional costs related 
to SORT, fully allocated to SRI (contractor) and 
after six months of operation, amount to $7,5 33 for 
administration and consulting subcontracts, but do 
not appear to include all material expenses. 

Funding Sources : Municipal. In 1977, new garbage collection 
contract price negotiated between City and hauler at 
$.25 per household per month less than previous con- 
tract, but old householder-paid fee retained, with 
difference reserved for source separation research, 

(2) Collection (SORT ) : 

Householder Preparation Requirements : Householders given 
two special bags (1-cu. ft. capacity per bag; bags 
resemble mesh onion bags) . One bag for contaminant- 
free, colour mixed, food and beverage, glass containers, 
including returnable refillable beer bottles. Other 
bag for label-free, unflattened, tin and aluminum, 
food and beverage cans. Contaminant-free newspapers 
bundled or put into paper grocery bags. 

Equipment and Manning : 

- Collection vehicle is a l^s-ton CMC flatbed truck. 
Top and folding sides of truck enclose six bins (2 
bins for glass, 2 for metal, and 2 for newspaper). 
Each bin has two-cubic yard capacity. Upper halves 
of truck side panels fold downwards over lower halves 
of side panels for loading materials into bins. 
Auxiliary 12' trailer, with capacity for another six 
bins, hitched to truck for routes with heavy partici- 
pation/recovery, thus increasing collection vehicle 
capacity to 24 cubic yard/load. 

- Collection crew of one driver/collector plus one 
collector cover 20 pilot area routes per month, at 
rate of one route per day. {Each route is a refuse 
beat of approximately 500 homes, but not all homes 
passed participate in SORT.) 

- Collection time and worker productivity improved 
between first three months and second three months 
of operation due to better routing, more efficient 
collection techniques, and change in payment basis 
(from number of hours worked, to task accomplished). 

With low participation, disproportionate amount (44%) 
of on-route time spent traveling between stops. 
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SORT Collection Performance Summary 



Measurement Factor 


Average Quantities for Period 
of Operation 


Months One to 
Three 


Months Four 
to Six 


Length of Work Day (inclu- 
ding travel to route, 
breaks, and collection 
time, but excluding 
lunch) 


i; 

5.4 hours 

i 


4.2 hours 


Collection Route Time 


4.0 hours 


2 . 9 hours 


Stop Time per Household 
(loading time) 


1.12 minutes 


.78 minutes 


Travel Time between Stops 


. 88 minutes 


.62 minutes 


Quantities Collected per 
Work Day 


2.58 tons 


2,27 tons 


Productivity (tons/hour 
per 2-man crew) 


.64 ton 


.78 ton 



Method : Crew travels from handling facility to route. 

On route, crew picks up bagged/bundled material from 
curbside and deposits bags/bundles through hinged 
side panels into bins on truck bed. One or two 
empty bags are left at curbside for full glass/can 
bags removed. Bins off-loaded by forklift at 
handling site. 

Recovery ; Total of 291 tons of material collected during 
first six months of program (by weight, approximately 
11% metal, 41% glass, and 48% paper). Average house- 
hold recovery of 4 8 pounds per month. Monthly house- 
hold recovery higher in upper (51.2 lbs.), upper-middle 

(50.8 lbs.), and lower income areas (50.2 lbs.) on 
average, than in middle (42.8 lbs.) and lower-middle 

(47.5 lbs.) areas. In variable rate areas, monthly 
household set-outs smaller on average (47.6 lbs.) 
than in flat rate areas (49 lbs.) ; but comparing total 
quantities collected, recovery in variable rate areas 
11% higher than in flat rate areas. (Newspaper and 
aluminum scavenging, a problem). 

Schedules : Collection frequency of once per month, on 
regular refuse day. City staff recommend source 
separate collection on non-refuse day to avoid situa- 
tions where residents set out recyclables along with 
refuse later in the day and then report missed 
recycling pickups. 
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Haul Distance ; Route miles not available until final 
report. Distance from handling site to route is 20 
miles. Collection vehicle capacity allows entire 
route to be finished before off-loading required. 

Seasonal Variations : Recovery corresponded with season- 
ality of refuse generation, i.e., higher in spring. 
Aluminum component of metal fraction decreased in 
fall due to less cold beverage consumption in colder 
months . 

Costs : For six-month period; 

$1,668 - Total capital cost of $20,038 (equipment 
acquisition and preparation) , amortized 
straight line over five-year life with 15% 
salvage value; 

$9,261 - Operating cost includes wages at $4.12/hour 
for driver, $3.55/hour for collector; 
collection bags at $89/mo. {amortized over 
12 months without salvage value) ; separate 
allocation for missed pickups; fuel and 
insurance; 

$ 313 - Maintenance includes labour at $4.40/hr, 
repair labour and parts; 

$2,353 - Administration/overhead includes route plan- 
ning time and employer-paid employee taxes 
comparable to Workmen's Compensation, Unemploy- 
ment Insurance and Canada Pension. 



$13,595 - Total {$7,035 in first three months, down to 

$6,560 in second three months; difference 
mainly due to lower maintenance, less 
collection time, and fewer missed pick- 
ups) . 

Collection cost per ton — $4 6.72 (program sponsors 
emphasize that high cost due to diseconomies inherent 
in pilot stage, i.e., low throughput, scattered 
collection areas, etc.). 

Participation : First six months: 

- average monthly participation rate (% of homes with 
set-outs) of 21% (range of 19%-24%) ; 

- of all participating homes over six-month period, 

47% set out newspaper, 79% set out glass, 72% set out 
metal (low newspaper set-out rate thought to be due 
to participation in programs outside of SORT) ; 

- cumulative participation {% of homes participating 

at least once) of 36%. Only 2.7% added in months four- 
six, indicating few new converts; 

- in variable rate areas, average monthly participation 
slightly higher (22.4%) than in flat rate areas (20.3%); 

- participation directly correlated with income level , 
from high of 31% average monthly participation in 
upper income areas, to low of 13% in lower income 
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areas (27% for upper-middle, 19% for middle, 18% for 
lower middle) led to consultants' recommendation that 
upper income areas should be considered for program 
expansion due to high participation and high recovery; 

- set-out monitoring showed that of those who initially 
said (in phone and door-to-door surveys) they would 
participate, only 40% actually participated, despite 
a second round of personal contact and other ongoing 
publicity. 

(3) Processing ; (and Warehousing) 
Site: SRI Warehouse. 



Equipment : Categories and Capital Costs 
- metal processing 



- glass processing 



magnetic separator $1,879 

conveyor 3 00 

can crusher 4,500 

equipment preparation 320 

ST 6,999 



sorting table ' SQ 

glass crusher 1,226 

equipment preparation 908 



- newspaper handling 

scale 

- general warehousing 

fork lift 
tilt bins (9) 
rolloff bins (2) 



ST 


2,184 




1,650 




6,058 




3,820 


(rental) 


1,040 


ST 


10,918 


TOTAL 


21,751 





Method: Collection vehicle bins off-loaded by forklift. 

- Metal: Bags of metal cans opened and material fed 
through magnetic separator for removal of ferrous 
from aluminum (fed through crusher separately from 
ferrous) . Ferrous cans with labels attached (2% of 
all cans) , discarded as refuse; 

- Glass: Bags of glass containers opened and material 
dumped onto sorting table. Returnable refillable 
beer bottles hand picked and boxed. No market for 
colour mixed glass, so glass manually colour sorted 
into green, brown and flint. Uncrushed brown and 
green transferred to partitioned (three equal sections) 
20 cu. yd. container. Flint, comprising 2/3 of total 
glass volume, mechanically (formerly manually) crushed 
to fit into its 1/3 share of roll-off container; 

- Newspaper not baled. 
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Manhours : Two workers allocated to SORT processing, 

including glass and metal processing, newspaper handl- 
ing, and storage/preparation for transport/warehousing. 
Due to procedure modifications and worker familiarity 
with system, processing time decreased over first 
three months of operation, but time increased during 
second three months. Advantage of added mechanical 
glass crusher, off-set by retraining time for new 
staff ($4,00/hour wage results in high staff turnover), 
and by lower throughput during second period. Over 
six month period, average of 300 hours per month 
spent on processing (greater time input than for 
collection! ) ; amounts to average of 6.1 person-hours 
per ton: 20.5 hours per ton of metal, 7.1 hours per 
ton of glass, and 2.9 hours per ton of newspaper. 

Costs : Capital amortized as for collection equipment? 
wages at $3.30/hour. Total costs include capital, 
operation, maintenenace , and administration/overhead, 
for six-month period, but do not include costs related 
to warehouse space which are allocated under overall 
administration/overhead costs. 

- metal processing $2,947 

- glass processing 2,760 

- newspaper handling 1,086 

- storage/preparation for 
transport/warehousing 4 , 746 

Total $11,535 



Processing/handling cost per ton - $39.64 

Product Quality Description : Apparently satisfactory to 
buyers, 

(4) Transportation : Details scarce due to fact that SORT 

materials combined with materials received from SRI 
buy-back satellite centres, for common shipping: 

- newspaper, to local dealer; 

- glass, (bulk-lift) three miles to Northwest Glass 
plant; 

- ferrous, five miles to MRI de-tinning plant; 

- aluminum, 30 miles to Reynolds Metals plant; 

- beer bottles, to two local breweries. 

No further information available on mode, equipment, 
cost per ton to ship, and manhours, until final 
report. 

(5) Marketing : SORT materials marketed along with other 

materials collected in SRI buy-back operation, there- 
fore SORT revenues higher than if SORT materials 
marketed separately. 

Prices ; For six-month period: 

- newspaper prices began at $36/ton, dropped to $33, 
ended at $31; 

- glass cullet price, a steady $20/ton; beer bottles, 
a steady $.60/case; 

- ferrous price began at $60/ton, rose to $65, ended 
at $75; 



A-42 



Total SORT revenue for six-month period - $11,944. 

Buyers : See "Transportation" . 

End Use : As implied under "Transportation," non-ref illable 
glass containers, aluminum cans, and ferrous cans 
(after de-tinning), reprocessed (recycled) into glass, 
aluminum and steel products, respectively; beer bottles 
refilled. Paper dealer resells to cellulosic insula- 
tion manufacturers and to overseas market. 

Contract Terms : Contracts not sought for metal and glass 
materials due to stable prices. Contract for news- 
paper specifies floor price of $30/ton. 

Alternative Markets : New de-inking plant, Publishers Paper 
Co. in Portland, Oregon may have effect on paper price, 
but paperstock dealer intermediary not likely to be 
bypassed. Markets for metal and glass, stable and 
strong, requiring little search for alternative 
markets ,, 

|;i) Disposal of Residual : In municipally owned landfill via 
City transfer station. 

- SORT recovered tonnage at pilot stage not intended to 
be substantial enough to impact on disposal require- 
ments of Seattle. 

- Monitoring of separate collection shows participating 
households diverting 20-25% of waste through SORT 

(but monitoring cannot quantify waste diverted 
through non-SORT source separation activities) . 

- SORT research more interested in impact on refuse 
collection , but refuse collection not monitored before 
SORT started, therefore difficulty in measuring SORT 
impact (difficulty enhanced by poor choice of control 
areas for monitoring baseline refuse collection data, 
by idiosyncratic refuse vehicle/crew performance, by 
different size refuse crews of 2-6 men each, which 
perform backyard collection) . 

- Best available data do not indicate a definitive 
impact of SORT and flat rate or of SORT and VR on 
refuse collection: on refuse routes with VR only, 
average household waste set-out for collection (40 
Ibs/wk) is least when compared to SORT and VR routes 
(43.3 Ibs/wk) , and to SORT and flat rate routes (45.8 
Ibs/wk) . Control areas with no pilot program influence 
have highest average household waste for collection 

(46.2 Ibs/wk). In all three pilot program test areas, 
refuse collection stop crew productivity is equal-- 
38 houses/crewman/hour, a slightly higher productivity 
than for control areas-- 37 houses/crewman/hour. Crew- 
men operating in control and VR-only areas collect 
more waste material per hour (.80 ton/crewman/hr) , 
than crewmen in SORT-flat rate and in SORT and VR 
areas (.76 ton/crewman/hr). 
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SUJ4MARY COMMENT ; 

The significance of the Seattle pilot programs lies in the 
intent to assess the effect of combining source separation 
with monetary disincentives. While the pilot programs have 
been critized as trying to test too many variables, data at 
the six-month evaluation stage indicate some interesting 
results. The combination of source separation plus waste 
disincentive results in slightly higher participation rates 
per separate collection, and in slightly higher overall 
recovered recyclable tonnages, when compared to source 
separate participation and recovery in collection areas with- 
out the waste disincentive; however, the waste disincentive 
alone have more impact on reducing waste tonnages, than either 
the combination of source separation plus waste disincentive 
or source separation alone. 

While the SORT program endeavours to test the economics of 
curbside collection, as a pilot program it lacks the economies 
of scale to achieve low collection costs. The collection cost 
in the first six months of operation was $13,595. Combining 
collection costs with processing/handling costs ($11,535) and 
overall administrative costs ($11,540), the first six months 
of the program cost $36,670 ($6,112 per month, or $126 per 
ton), off-set by a total revenue of only $11,944. 

Due to the availability of excellent data and preliminary 
evaluation documentation, it is useful to summarize early 
conclusions and recommendations made by the consulting company 
retained by the City: 

1 , Variable Rate Disincentive : 

The amount (only $5.20 for 2-4 cans) and gradation ($4.00 
for 1 can versus $5.20 for 2-4 cans) of the monetary 
disincentive are not enough of a penalty to effect either 
a substantial reduction in waste or a significant increase 
in source separate participation. Selecting the 1 can rate, 
were 12% (in VR pilot areas) and 13% (in SORT and VR pilot 
areas )of households, but a previous refuse study showed 
that 20% of households used only one can before the imple- 
mentation of variable rates. It appears that homeowners 
are willing to pay the difference of $1.20 for the luxury 
of being able to put out the occasional second can. A new 
rate structure should be tested in one SORT and VR pilot 
area ($1.00 for no can, $3.50 for 1 can, $5.60 for 2 cans, 
$7.60 for 3 cans, and $9.00 for 4 cans). The effect of 
these rates on decreased waste generation, increased 
collection productivity, and higher SORT participation, 
would result in valuable information, for a cost of $500 
(for a six-month test period involving a 500-home route) . 
The lack of incentives for tenants, whose landlords pay 
refuse rates, is considered to be an insoluble problem. 

2 . Collection Frequency : 

The effect of more frequent collection on costs and 
revenues should be tested. This could be done by combining 
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two low participation routes into one, and using the 
resulting extra day for increasing one test area to a twice 
per month collection frequency (for a six-month test period 
involving a 500-home route, for a cost of $2,000 for 
publicity, collection, and administration). 

3 . Public Information ; 

Phoning is a cheaper and more effective personal contact 
tool than doorbelling. Mass media are less appropriate 
than mailing, phoning and doorbelling, when advertizing 
pilot programs with scattered test areas. Yard signs 
erected the day before collection have not raised parti- 
cipation. 

Low participation in low income areas may be due to lack of 
information about SORT; therefore, another door-to-door 
canvass should be carried out, employing known, local 
neighbours to explain SORT. 

4. Survey : 

An attitudinal survey should be made of several hundred 
homes in order to collect useful planning information such 
as : 
~ why people are not participating; 

- whether people participated in past programs, and whether 
people are participating in other non-SORT programs 

(could confirm hypothesis that low newspaper set-out 
rate is due to patronage of buy-back centres); 

- attitude toward collection frequency; 

- whether householders would pay for SORT service and how 
much. 

(Survey should be carried out by City personnel rather 
than by expensive consultants.) 

Other noteworthy aspects of the SORT/SRI operation include 
the ability to effect higher market prices by pooling 
materials for sale, the use of the task basis for paying 
collection workers, the recommendation against same-day 
collection of refuse and recyclables, the provision of 
special bags for set-outs, the commitment to collect hard 
data by rigorous monitoring, and the use of computerized 
data analysis techniques. 

Contact Person : Mr. Ed Steyh (206) 625-2089 

Solid Waste Utility 
City of Seattle 
Seattle, Washington 98104 

Ms. Barbara Alderman (206) 723-2050 
Seattle Recycling Inc. 
5718 Empire Way South 
Seattle, Washington 98118 
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APPENDIX 6 



Program Name: "WeatherCheck, " a cellulose insulation 
' company employing Native people. 

Place ; Winnipeg, Manitoba 

Ho useholds (Served ) : 

360 residential city blocks with an estimated 
20,000 single family dwellings; miscellaneous 
trailer courts, apartment buildings, senior 
citizen complexes, schools and printing 
companies. 

SES: Middle class, "liberal" areas identified for 

collection routes. 

Reg ular Collection System : 

Residential refuse picked up once per week ; 
details not available from, or relevant to, 

WeatherCheck. 

Separate Collection System : 

- Curbside collection of newspaper from single family dwellings. 

- Bulk newspaper collection: (1) from storage boxes provided 
to schools and trailer courts; (2) from printing companies 
as free garbage pick up; (3) from laundry rooms in apartment 
and senior citizen complexes. 

Adii\inistrative Mode : 

' Coordinated by three administrative staff of this 
non-profit corporation. 

Method Description : Newspaper 

(1) Start Up Animation Process 

Date started : November, 19 77 
Date ended : Still operative 

Motivational Impetus : Skill training for Natives migrating 
to city 

Publicity : 

"Pretty" Native girls hired for door-to-door canvas 
(personal request to save newspaper) in residential areas; 
approaches to superintendents of trailer courts, senior 
citizen complexes and apartment buildings; followed by 
leafleting of individual units once management endorsement 
obtained; approaches to management of printing companies 
and principals of schools. 

Pitch combines Native development with environmental 
and energy savings. 

- Leaflet designed to look "cheap" in line with sponsoring 
group's poverty. 
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- Radio and TV talk shows; news articles in daily paper. 

- Costs not identifiable (treated as part of collection 
cost per ton), 

Funding Sources ; 

- Start up funding from a $200,000 local Employment 
Assistance Program (LEAP) grant for developmental and 
training funds (awarded to sponsoring body, "Project for 
Native Industrial Training"). 

Repayable loan from municipal government for purchase 
of hammermill equipment used in manufacture of insulation. 

(2) Collection 

Householder Pretaaration cind Handling Requirements ; 

At beginning of curbside program no preparation specified; 
mixture of loose, bundled, bagged and boxed newspaper 
created litter problems; participants therefore educated 
to set out for weekly pickup in plastic garbage bags, 
necessary to keep material dry. 

» Apartment and senior complex dwellers store in unit 
until night before bulk pickup when they transfer bundled 
paper to refuse room on each floor. 

- School and trailer court residents deposit loose paper 
into unmanned boxes placed at playgrounds of schools and 

at entrances and exits of trailer courts; boxes constructed 
by Native carpenter. 



Equipment and Manning (current system) 

2 step vans (similar to postal vehicles) each with 3-man 
crews (driver and 2 collectors) used for curbside collection, 
5 days per week . 

1 step van with driver/collector used for bulk locations, 
5 days per week. 

total of 3 trucks and 7 collection workers. 
Method ; 

- Curbside: Collectors collect from both sides of block 
by opening garbage bags, depositing paper into van, and 
returning bags to mailbox for reuse at each set-out site,, 

Schools and trailer courts: Driver /collector enters 
box and pitches paper into van (no mechanical bulk loading). 
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Apartments and senior complexes: Arrangements made 
with superintendent to use freight elevator on one 
designated day per week; collector starts on top floor, 
transferring papers from refuse rooms (placed there the 
previous evening by tenants) to elevator until all floors 
emptied; truck loaded on bottom floor, {e.g. one 32-floor 
building is emptied on Tuesday morning, between 10 and 11 
a.m., yielding 1^-2 tons/wk.). 



Tonnage : 



Schedule : 



12 tons/day needed for cellulose plant; 9 tons 
collected daily from curbside ; 3 tons from bulk 
collection points. 



Weekly curbside pickup with each truck collecting 
from 18 residential blocks per day (2 trucks X 
18 blocks X 5 days = 360 blocks per week) not on 
same day as refuse pickup but consideration 
being given to coordination with municipal 
collection system) . 



Haul Distance; 



Size of collection routes vary; average of 
3 miles from collection routes to plant. 

Seasonal Variations : 

Demand for insulation drops in spring and rises in 
summer/fall. 

Collections suspended for 1 spring month and paper ware- 
housed at other low periods of plant operation. 

No variation in participant behavior identified. 

Costs ! 

- Originally, $136/ton reflecting low throughput, heavy 
(labour intensive) publicity, "once only" dropoff box 
construction, and collection crew training. 

- Currently $36/ton: 

- Total of 7 full-time crew members @ $25/day each. 

- Total of 3 trucks @ $50/day each: $25 rental, $10 
gas, $15 maintenance and insurance (capital purchases 
not permitted by LEAP). 

- Curbside truck/crew productivity is 4% tons/day, 

at a cost of $125 per day, for a cost per ton of $28; 
publicity, administration and overhead add another 
$8/ton for a total collection cost of $36/ton. 



Participation : 

Estimated 90% participation from daily nevjs siibscribers 
in collection area attributable to concern of "liberals" 
for native and ecology issues. 
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(3) Processing : 

Site ; "Small" site in city core rented for $45,000/Yr. 
(also houses insulation manufacture operation). 

Equipment : Conveyor 

Method : Newspaper manually off-loaded from step vans 
onto conveyor from which glossy papers and boxes 
manually pulled. 

Manhours: 2 full-time sorters 

Cost : 2 sorters paid $25.00/day each; conveyor and site 

costs not allocated to sorting; as 12 tons/day sorted 

(upgraded) , incremental labour processing costs are 
$4.17/ton. 

Product Quality Description : Suitable for their own 
cellulose insulation manufac t ure . 

(4) Marketing : Object of collection program to acquire 
materials for WeatherCheck' s own cellulose insulation 
manufacture. (transportation, buyer, contract terms, 
alternative markets - not applicable). After sorting, 
material fed into hammermill grinder, mixed with fire 
retardancy chemicals, and blown into bags; 6 full-time 
mill workers @ $25/day include staff who performed 
initial door-to-door publicity canvas. 

Cost/Revenue : 

- Total annual operating cost estimated to be $350,000 
including labour, (18 persons total) and equipment for 
collection and manufacture, publicity, administration, 
capital loan payments, and site rental. 

- Annual gross revenue projected at $600 ,000 ;results 
from 800 bags of insulation per day X $4.00 per bag 
revenue = daily sales of $3,200 X 200 working days 
(does not total to $600,000). 

- Profit of $600,000 less cost of $350,000 = $250,000, 
minus another 25% ($62,500) loss from downtime, 
results in net profit of $187,500. 

- Program "broke even" after 6 months of operation. 

(5) Di sposal Of Residual : No information available from 
WeatnerCheck about effect of program on normal refuse 
collection system. 



A-50 

Summary Comment ; 

The Native cause is a key participation stimulant. 
Labour costs are minimal due to low wages. The 
program is purposely labour intensive and there is no 
emphasis on specialized collection or processing 
equipment until the manufacturing stage. 

The curbside collection system has been carefully 
phased in, beginning with an 18 block area serviced 
by 2 trucks. Collectors initially knocked on every 
door in order to train participants. This first 
collection area required one full day. Within several 
weeks, collection time was reduced to h day for 18 
blocks. Then another route, h the size of the original, 
was set up for the second slack half of the collection 
day. Once people were "trained", the new route of 
9 blocks could be covered in k day. Next, another 9 
blocks were added. Some overtime was required at this 
third level of expansion until the newest 9 blocks 
could be serviced in h day. Routes were thus estab- 
lished at 36 blocks for daily servicing by 2 truck crews, 
Further expansion was unnecessary because "raw material" 
capacity was reached. 

The administrator of the program puts heavy emphasis on 
businesslike management and points out that demand 
for insulation exceeds supply. There are two other 
manufacturers of the product in Winnipeg. 

Contact Person: Don Marks, (204) 589-2755 

Reference: Publicity and other descriptive materials 
available from Mr. Marks. 
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National Solid Waste Management Association, article 
treats source separation as an alternative to mechanical 
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newspaper collection system, booklet shows how to gain 
community support for and participation in the collection. 
Hov: to marshall community merchant, media, government, 
service club, and school resources is heavily emphasized 
in a concrete step-by-step approach. Concludes v/ith a 
list of questions and answers in order to prime a 
community action group. (20 pp.) 

Ontario Chapter American Public Works Association. A Report 

on Refuse Collection and Storage with Emphasis on Multiple 
Family Dwellings . No location listed, April, 19 77 . 
Based on a survey of twenty-one responding Canadian 
municipalities, report draws conclusions about technical 
procedures of waste management for several housing types. 
No consideration is given to source separate collections 
but trends cited in this study may be inferentially 
useful for reclamation planning. (50 pp.) 

Peter Barnard Associates, "Source Separation Study." Toronto, 
Ontario, October, 19 77 and Peter Barnard Assciates, McKim 
Advertizing and Rushton/Shanahan Associates. "Resource 
Recovery Program: Four Studies in Source Separation - A 
Communications Approach - Program Review." Toronto, Ontario, 
undated. 

The first brief report summarizes back-up research done 
for a set of Ontario source separation pilot programs. 
Information about other programs is combined with "focus 
group" results, leading to a proposed cominuni cat ions 
strategy. (19 pp.) 

The second report, a slightly expanded version of the 
first, presents somewhat more definite recommendations. 
(30 pp.) 

Pilsworth, Diana, Kanata Pollution Probe. Municipal Recycling 
Practices in March Township , Kanata, Ontario, December, 
1973. 

Report summarizes the Kanata, Ontario, curbside collection 
of paper and glass from 1970 to 1973. System, evolution, 
equipment, processing, costs, markets, problems and 
publicity are outlined with concluding recommendations for 
local programs and reclamation efforts in general. (90 pp.) 

P^groupement des recuperateurs a la source du Quebec. Vers une 
Soci^td de Conservation: La Recuperation i la Source . 
Quebec, P-Q., 1979. 

Compiles three otlier documents: I. "Experience de la 
Rochelle (France) ',' v/hich includes diagrams for a special 
multi-material collection/processing vehicle; II. "Com- 
munity Based Recycling in British Columbia," which 
includes case studies of Kelowna, B.C. and the Recycling 
Council of B.C., as well as a section on equipment require- 
ments for a multi-material handling facility; III. "Re- 
cycling: State of the A-rt", a report on the proceedings 
of a U.S. west coast conference on source separation in 
19 76. (295 pp.) 
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Resource Planning Associates, Inc. Demonstrating Source 

Separation in Some rvi lie and Marblehead, Massachusetts : 
Draft Report (Partial) . Washington, D.C. , February, 
1977. 

Report about the source separate collection programs 
in Somerv^lle and Marblehead, Massachusetts. Reviews 
the stages of system design including decisions about 
materials to be collected, truck design, collection 
staff, materials transport, processing, markets, and 
program economics, A useful distinction is made 
between full and actual costing methods. Appendices 
deal with compartmentalized truck performance, collec- 
tion route analysis and public participation surveys. 
(106 pp.) 

Resource Planning Associates, Inc. Source Separation ; 
The Community Awareness Program in Somerville and 
Marblehead, Massachusetts . Washington, D.C. , Novembe r 

TTfT. 

A detailed account of the public education strategies 
used in the source separation collection programs in 
these two locations. Eeport includes intensive 
analysis of the use of media, schools, and community 
groups. Exhibits include sample promotional materials 
such as mail-outs, stickers, calendars, press releases 
and logos. Contains useful recommendations for both 
general and specific components of the awareness - 
raising program. (81 pp.) 

Robillard, Paul, et. al . Conservation and Renewable Energy 
Branch, Department of Energy, Mines and Resources. The 
P>ecycling Kit: A Manual Designed to Assist P.ecycling 
Projects Funded Under Canada Works . Ottawa, Ontario, 
January, 1978. 

Part III, entitled, "Approaches to Pecycling", contains 
materials related to source separation. From a mixture 
of Canadian, U.S. and U.K. sources, sections are 
contributed from municipal governments, volunteer groups, 
and private businesses including consulting and processing 
companies. Includes general implementaion strategies, 
broader overviews of technologies and site-specific 
accounts, (40 reprints) 

Rushton/Shanahan Associates. "Source Separation: Qualitative 
Study of Response to Proposed Communications Programme 
and the Possible Provision of Containers," Toronto, 
Ontario, December, 1977 and "Source Separation: Qualitative 
Study of Response to Existing and Proposed Recycling 
Programs." Toronto, Ontario, October, 1977. 
Both reports are part of a design package for a set of 
Ontario source separation pilot programs. Reports sum- 
marize "focus group" discussions on advertizing, container 
provision, willingness to prepare waste items for re- 
clamation, and ideal start-up season. (9 and 2 2 pp. 
respectively) 
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■* SCS Engineers, Inc. Analysis of Source Separate Collection 
L of Recyclable Solid Waste - Collection Center Studies . 

Long Beach, California, 1974 . 

Based on thii'teen case studies of volunteer, comniercial 
and municipal collection centres, study analyzes the 
follov\ring program components: labour, land and equipment 
costs; tonnages collected, sold and diverted from 
disposal; material generation, preparation, delivery, 
processing, and hauling to market. Report assesses the 
technical and economic feasibility of operating reclam- 
ation centres and is directed at municipal officials and 
volunteer groups interested in operating centres. (69 pp.) 

SCS Engineers, Inc. Analysis of Source Separate Collection 
of Recyclable Solid Waste - Separate Collection . 
Long Branch, California, 1974 . 

Study of twenty-tV70 case histories examines both rack and 
separate truck approaches to collecting source separated 
recyclables, mostly newspaper. Each approach is analyzed 
for start-up costs, equipment and labour requirements, 
program perfoirmance and economics. Models are used to 
overcome analytical problems caused by wide disparities 
in case history data. A model is developed for decision- 
makers who, by plugging in local data, can determine the 
economic viability of a curbside source separation program. 
(152 pp.) 

SCS Engineers, Inc. Evaluation of a Compartmentalize d Refuse 
Collection Vehicle for Separate Newspaper Collectxon . 
Long Beach, California, May, 19 76. 

Report summarizes test of a compartmentalized vehicle used 
in southern California. Compartment was built into the 
upper front bulkhead of a conventional packer truck. Paper 
was lifted into the compartment by a hydraulic bucket 
mechanism. Report includes a m.odel developed to compare 
cost-effectiveness of collection approaches at different 
m.aterials revenue and participation levels. (87 pp.) 

SCS Engineers, Inc. Evaluation of the San Diego Separate 
Newspaper Collection Program . Long Beach, California, 
March, 1976. 

Report documents how a cost-effective collection system 
was designed for a city thinking of discontinuing its 
source separate newspaper curbside pick-up scheme. 
(51 pp.) 

SCS Engineers, Inc. Final Pesearch Design: Seattle Variable 
Rate Source Separation Pilot Programs . Long Beach, 
California, July, 1977. 

Study describes a design for a three-part test waste 
management program in Seattle, Washington. Design 
proposal will test whether a mandatory limit on v/aste 
disposal is an incentive to participation in source 
separation programs (of two test areas with mandatory 
garbage limits, one has a curbside collection, the other 
has a drop-off centre. The third area has a source 
separate curbside collection but no garbage limit) . 
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Other topics covered are: area selection, information 
program, monitoring, evaluation, techniques, market 
survey, scheduling, management, bid specifications 
for contracts, manpower and budget allocation. 
Sample public information exliibits are appended. 
(73 pp.) 

SCS Engineers, Inc. Project SOKT Draft Report . Long 
Beach, California, 1978. 

Report documents the planning stages and first six 
months of operation of a multi-material curbside 
collection program operated by a private hauler in 
San Luis Obispo, California. The report describes 
valuable techniques for projecting generation, 
establishing markets, evaluating participation 
variables, choosing equipment, and costing a program. 
The methodology is designed to be useful for public 
and private officials who are looking at the incre- 
mental costs and savings of separate curbside ^ 
collection. (88 pp.) 

Seldman, Dr. Neil N. "Who Takes Out the Garbage in D.C.?/' 
Urban Systems Design (October/November, 19 75) , no page 
numbers. ~~~ 

Article condemns high-technology resource recovery 
facilities as systems that are predicated on continued 
high generation of wastes. Decentralized, employment- 
intensive, source separation systems are lauded by the 
author, especially Ecocycle, Inc., a private firm in 
the State of Virginia. (4 pp.) 

Seldman, Neil and Drewry , Virginia. "Recycling Garbage: 

Neighborhood Programs the Answer in D.C./' Washington 
Post. December 4, 1977, C3. 

Article comments on conventional disposal and high- 
technology resource recovery options. Authors outline 
several examples of recent source separation programs 
in the U.S. A low income public housing project gets 
special emphasis. Article includes a section on 
institutional barriers to low-technology options and 
concludes with comments in defense of racial group 
participation. (3 p. reprint) 

Skinner, John H. "The Impact of Source Separation and 

Waste Recuction on the Economics of Resource Recovery 
Facilities." Paper presented at Fifth National Congress 
on Waste Management Technology and Resource and Energy 
Recovery. Dallas, Texas, 1976. 

Paper sets out the debate over the relative importance 
and potential conflicts between three waste management 
options-- waste reduction, source separation and mixed 
waste recovery. Concludes that all three options are 
necessary. Takes a closer look at local concerns about 
the economic impact of waste reduction and source 
separation on recovery. Uses hypothetical calculations 
and tables to illustrate the impact of source separated 
paper and returnable beverage legislation on a recovery 
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facility. Using incremental costing, author shows 
that plant processing costs and revenue losses are 
not significantly affected by implementation of the 
other options. (19 pp.) 

Solid Waste Task Force. The Potential for Newsprint 

Re cycling in Helena . Helena, Montana, January, 1978. 
A detailed proposal from a Task Force to a Citizens' 
Council for a rack approach to the separate collection 
of newspapers. Topics include estimating generation, 
pinpointing markets, comparing costs of various 
separate collection truck options, suggesting an 
educational program, proposing staff arrangements, 
and scheduling implementation. (2 8 pp.) 

"Source Separation of Paper." NCRR Bulletin , (Summer, 1974), 
8 - 13. 

Article examines various components of a successful 
newspaper collection scheme: generation rates, 
marketing arrangements and market value, collection 
models, program planning, public education techniques, 
ordinances, and designs for containers and vehicles. 
A list of five cost-reducing recommendations is offered. 
Conclusion points out the advantages of reclamation and 
the need for more data. (6 pp.) . 

"Source Separation ... A Resource Recovery Option/ NCRR 
Bulletin , (Winter, 1977) , 3 - 10. 

Approaching source separation as a low-technology option 
where mechanical resource recovery systems are not 
economically feasible, article looks at economics, 
collection vehicle methods, socio-economic status, and 
scavenging. Analyzes the programs in Somerville and 
Marblehead, Massachusetts, and mentions many other U.S* 
programs for illustrative purposes. (8 pp.) 

Steams, Robert P. and Davis, Robert H., SCS Engineers Inc. 

The Economics of Separate Refuse Collection . Long 
Beach', California, undated. 

Paper gives a brief history of separate newspaper collec- 
tions and pinpoints projected pulp shortages in the U.S. 
as a reason for paper reclamation. Summarizes findings 
of a small household study and twenty-two case study 
communities. Separate truck and rack system.s are 
contrasted for costs, equipment, volumes, revenues, 
crew size, performance, and participation rate. Several 
adapted models are used to illustrate the interaction 
of variables on each other under varying hypothetical 
conditions. Highlights the cost impacts of public vs. 
private collecting and disposal site ownership. Recommends 
choosing high SES areas for separate collection programs 
and points out the most successful public education 
activities. (9 pp.) 
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Sullivan, Mark and Awner, Adela. National Wildlife Federation. 
Th e Lincoln County Experience . V'^ashington , D.C., January, 
1977. 

Report summarizes the month-long educational effort of the 
NWF's Solid Waste Project in a New England coirup.unity . 
Includes details of public meetings and exhibits of press 
clippings. C37 pp.) 

Tichenor, Richard. An Economic Analysis of Recycling/Inciner- 
ation Systems for Lincoln County, Maine^ Kittery, Maine, 
1977. 

Report describes a waste management system proposal based 
on another scheme designed by the author's non-profit 
company. Discusses waste generation, markets and marketing, 
regionalization alternatives with costs and revenues, and 
impacts of container legislation. (2 8 pp.) 

Tichenor, Richard. "The Nottingham System for Resource 
Recovery/' Compost Science , Vol. 17, No. 1 (January- 
February, 1976) , 20-24. 

Article outlines a waste incineration/reclamation systera 
in a small New Hampshire town. Summarizing results from 
a more detailed study, findings are given for system 
acceptance, performance, costs, and revenues. (5 pp.) 

Tichenor, Richard and Jansen, Edmund F. Jr. University of 
New Hampshire at Durham. Recycling as an Approach to 
Solid Waste Management in Mew Hampshire . Durham, New 
Hampshire, 1978. 

Report designed to answer enquiries about an innovative 
waste management system developed for small communities 
in New Hampshire where reclamation centres are combined 
with incineration and/or landfill sites. While there is 
no formal technical or economic analysis, the report 
treats four topics for each system: system description, 
costs and revenues including cost comparisons with 
alternatives, experience with the system, and public 
education. Included are comments about ordinances, 
system, streamlining, marketing, staffing and adminis- 
tration. Concludes with a useful decision-making check- 
list for other towns considering adapting the system for 
local use. (33 pp.) 

Lingle, Stephen. U.S. Environmental Protection Agency. 
Separating Paper at the Waste Source for Recycling . 
Washington, D.C., 1977. 

Brochure deals with source separation of residential 
newspaper, commerical corrugated and high-grade office 
paper. First section provides a historical overview of 
separate newspaper collection. Requirements for such 
collections, such as planning, capital, labour, and cost 
allocation are described, ending with a newspaper supply 
and demand forecast. (16 pp.) 
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U.S. Environmental Protection Agency. Resource Recovery 
and Waste Reduction; Fourth Report to Congress . 
Washington, D.C., 1977. 

Chapter Four, "Source Separation for Materials 
Recovery",, sunanarizes national efforts to date in 
the following areas: separate collection of 
newspaper, EPA- funded programs for both curbside 
collection and collection centres, office paper 
separation, almainum industry recovery, and progress 
in mandatory source separation at federal facilities. 

U.S. Environmental Protection Agency. "Materials Recovery: 
Solid Waste Management Guidlines for Source Separation/' 
Federal Register , Vol. 1, No, 80 (April 23, 1976), 
16950-16956. 

Section of the Federal Register outlines procedures 
for the mandatory separation of high-grade office 
paper, newsprint and corrugated board, as well as for 
the recommended separation of metal and glass at U.S. 
federal installations. Cost analysis, technical 
operations, participant education^ and marketing tech- 
niques are outlined for each fraction. (7 pp.) 

Valdes-Cogliano, Sally J. League of Women Voters Education 
Fund. Curbing Trash : Comraunity Guide . Washington, 
D.C., 1977. 

Pamphlet offers a checklist for implementing local 
source separation programs and covers the following 
points: economic factors, collection systems, local 
ordinances, sanitation workers, communicating with 
key local officials, publicizing the program, and 
resources. Many examples are given of LWVEF activities 
in several U.S. cities. (6 pp.) 
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GLOSSARY 



The following terms are defined either directly 
or by implication in the body of the report, but 
are repeated here for convenient reference: 

Secondary Material : Items which have been used and are 

considered waste, but are kept separate from refuse ^ 

or extracted from mixed refuse. ' 

Fraction: A category of secondary material. Conventional 
residential fractions include the broad categories of 
fibre, glass, and metal cans, and the specific categories 
of individual paper grades, glass colours, and metal , 

can types i 

Recycling ; The reprocessing of secondary material into 

usable form. t 

Processing : The preparation, through quality improvement, 

of secondary material for recycling, and/or the preparation, 
through volume reduction, of secondary material, for ; 

transport. ;' 

Market: A purchaser of secondary material. Markets include 

dealers who process one or more fractions, brokers who ; 

arrange transactions but do not handle materials, and ', 

users who reprocess materials. J 

Source Separation (Residential) : The segregation of recyclable/ | 
reusable secondary material from residential refuse by r| 

the householder . .' 

Source Separation Program (also called At-Source Recovery 

Program) : The set of activities undertaken to recover : 

(procure, collect, and market) segregated material. .. 

A program is operated within a specified geographical •' 

area and under the auspices of a sponsoring agent. 

Collection ; The process of transferring materials from .) 

individual households to a point of aggregation. There i 

are two modes of source separate collection. In the J 

pickup mode, a vehicle is employed to collect materials, 
usually placed at curbside. In the drop-off mode, 
residents deliver materials to a specified location. ■; 



Program Site : A location where curbside collection vehicles ( 
off-load (curbside off-load site) and/or where residents 

drop off materials (collection centre site) . Program J 

sites with processing and/or substantial aggregation ^ 

activities, are called handling facilities. In programs .J 

with more than one site for operations, there is usually j 
a central program site into which other sites feed. 

Single- vs. Multi-Material Program : In a single-material 
program, only one fraction, usually newspaper or sometimes 

glass, is recovered. In a multi-material program, more 

than one fraction is recovered. 
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Set-Out: Segregated materials (recyclable, reusable) 

placed, usually at curbside, for pickup by a collection 
vehicle . 

Collection Vehicle : A truck which picks up set-outs. 
Collection vehicles include vehicles such as packer 
trucks (which normally pickup and compact refuse), vans, 
and stake trucks, as well as vehicles specially designed 
for source separate pickup. 

Single vs. Multiple Pass Collection System : The term "pass" 
denotes the route of a collection vehicle and all of its 
stops made at residences on that route. In multi- 
material programs, each fraction may be collected con- 
currently in one pass (single pass) or non-concurrently 
in two or more passes in which routes are repeated for 
each fraction (multiple pass) . 

Satellite System : A type of source separation program 
in which a number of program sites or vehicles feed 
a central program site or centrally dispatched vehicle. 

Voluntary vs. Mandatory Source Separation : Participation 
in a source separation program may be a matter of in- 
dividual choice (voluntary) or may be a legal obligation 
under local legislation. 

Comingle : The act of combining two or more fractions at 
the household level. Comingled fractions must be 
separated into component parts at some later stage in 
the recyclable/reusable materials flow. 

Contamination : Undesirable material, which, when combined 
with recovered material, lowers or destroys the market 
value of the recovered material. 

Containers: Devices which hold materials. Containers 
range from bags and boxes at the household level, 
through drums, barrels, pallet boxes and various kinds 
of bins at the program site level, to industrial bulk- 
lift (roll-off and front-loading boxes) systems at any level 
other than that of the household. 

Measurement Terms (Residential Context) : 

Waste Generation ': The total amount of waste produced. 

Waste Composition : The various categories of waste within 

the amount generated. 
Waste Available for Recovery : The various categories of 

recyclable/reusable waste generated. 
Rec overable Wastes : Sometimes synonymous with wastes 

available for recovery and sometimes adjusted to exclude 

amounts lost through reuse in the home, contamination, 

and non-participation of a proportion of generators. 
Participation Rate : The proportion of actual participants 

to total possible participants . (Participation is the act 

of segregating materials for recovery.) 
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Recovery Rate : The proportion of recovered material to 

total available/recoverable material. 
Diverted Disposal Rate : The proportion of recovered 

material to total waste generated. 
Socioeconomic Status : A sociological measure which combines 

income, education, and occupational status. 
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